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EXECUnVE SUMMARY 

Between 1^81 and 1987, the -total employed labor force will increase by over 7 ' 
million jobs. One out of every 5 new jobs wiU be required to supply goods and 
services to support increasing expenditures for defense. These are summary 
conclusions of a detailed study analyzing the role of defense in shaping employment 
demand by occupation, both natiofially and regionally, over the next 5 years. The 
following is a summary of other conclusions from the study. 

o Expenditures for defense will" take on an increasingly important r9le in 
shaping the major dimensions of the nation's Economy. As a percent of' 
Gross National^ Product defense expenditures have fallen steadily from 
nearly ,10 percent in 1968 to 4.3 percent in 1980. By 1987 the defense 

. sh^ of GNP will approach 7 percent • ^ r 

o Changing patterns of defense expenditures will accentuate their impact on 
American industry and the nation's^labot force. Increasing shares of the 

' defense budget are slated for procurement items. The military personnel 
share of defense expenditures will" decline. Consequently, the fraction of 
each defente doUar received directly and indirectlyby the private sector 
-will grow, and the defense share of private sector employment will also 
grow. • .x> 

o In nearly aU industries, defense-related employment will account for over 
10 percent of net new jobs. In som^ industries, total new defense-related 
employment will be greater than total net new Ibbs. TheSe include 
producers of ferrous and Tion ferrous rhetals, the aerospace industries, 
several electronic equipment manufacturers and producers of scientific 
instrumentSL 

' ' ' - c 

p o Growth in production by major defense supply industries and their suppliers 
as well will be substantiaUy greater than growth, experienced throughout 
the 1970's. Restoration of unutilized capacity and/or capacity additions 
will be required so that these industries will be capable of meeting defense 
needs. ^ ■ * 



o Nationally, the demancj for workers skilled in the use, operation and repair 
of computer equipment will grow at especially rapid rates, throughout the 
1980's. Between 1981 and 1987 an estimated 240 thousand jobs wilLbecorae 
available for persons with these skills, representing a 34 percent increase 
over 1981 employment levels. These skills will be particularly affected by 
increased expendjtures for defense. Other occupations for which potentiaj^ 
national shortages are in the offing include electrical engineers, aero- 
astronautic engineers, mechanical engineers, metallurgical engineers, eco- 
nomists, electrica^l and electronic technician^, electronic wirers, aircraft 
mechanics, aircraft assemblers, pipefitters, machine tool operators, ma- 
chine tool setters, punch press setters and other metalworking operatives. 

o The impact of defense expenditures will continue to be concentrated in the 
following states: California, Texas, New York, Pennsylvania, Florida, 
Ohio, Virginia, Illinois, Massachusetts, New Jersey, Indiana and Connecti- 
cut Industries in these 12 states suppty nearly 60 percent of the goods and 
services required directly and indirectly to satisfy defense needs/ In 1981 
defense purchases accounted for 7 percent or more of total production in 
lb states. ByJJ87 expenditures for'defense will account for 7 percent or 
more of total production in 26 states. Especialty sharp increases in the 
defense share of total production will be seen in Connecticut, Virginia, 
Alabamp^ Washington, and California 

o California will provide 22 percent of total net newjobs between 1981 aRd 
1987^. Texas MU provide 12 percent, and Flwida will provide 9. These 3 
states plus Massachusetts, New Jersey and Virginia wiU stipply over half of 
the totaL Defense-related employment in these 6 states plus New York 
will account for over 10 percent of net new jobs nationally, 

o Out of 163 occupation categories comprising the entire civilian worjcforce, 
employment growth in 28 skilled categories, particulafMy defense-related 
employment growth, wiU be rapid enough to promote concern in 4 or more 
of 24 major metropolitan areas across the nation. The following is a 
capsule summary of potential problem areas, by metropolitan area and 
occupation. The criteria for selection were: 1) Net new employment of the 



occupation nationally will exceed 1000 new jobs between 1981 and 1987; 2) 
The rate pf grbwth in the employment of the occupation in the region is at 
least double the rate, of growth of all oecupations nationally; and 3) the 
rate of growth in defense-related ejnpioyment of the occupation in the 
region is at least double that of total employmerjt growth of the occupation 
in the region. 



Anaheim . ^ 

Electrical and Electronic Technicians 
Professional and f echnits^l Workers, NEC 
Construction Crafts Workers, NEC 
^ * Blue Collar Worker Supervisors 

Inspectors ' ^ 

-^Electrical and Electronic Assemblers 
Assemblers,' NEC 

Atlanta 6 

iponstruction Crafts Workers, NEC 

Binghamton 

Assemblers, NEC 

• 4 

Boston 

Electrical Engi)teers 



Electrical and Electronic TechniciinSr ^ 
Electrical and Electronic Assemblers 
Assemblers, NEC ^ 

Bric^geport 

Inspectors 

Assemblers ' • . ^ . 

DaUas-Ft Worth .. • 

Mechanical Engineers ' ' * ^ 

All Other Engineers 
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Dallas-FL^Worth (continued) 

Electrical and Electronic Technicians 

Professional and Technical Workers, NEC 

Ck)nstruction Crafts Workers, NEC 

Blue Collar Worker Supervisors 

Inspectors • 

Electrical aftd Electronic Assemblers A 

Assemblers, NEC 

• r 

Denver 

Professional and Technical Workers, NEC 
Construction Crafts Workers, NEC 
Assemblers, NEC 
Operatives, NEQ 

Hartford ^ 
All Other Engineers 
Aircraft Mechanics 
Inspectors 

Aircraft Structure and Surface Assemb. 
Assemblers, NEC 

i 

^ouston \ 

Professidnal and Technical Workers, NEC 

Construction Crafts Workers, NEC ^ 

♦ 

Los Angeles 

Industrial Engineers 
^ All Other Engineers 
Drafters 

Electrical and Electronic Technicians 
Engineering and Science Technicians, NEC 
Professional and Technical Workers, NEC 
Electricians ^ 
Plambers and Pipefitters 
Construction Crafts Workers, NEC 
Aircraft Mechanics 



liOS Angeles (continued) « 

Autcr Mechanics and Repairers 

Maintenance Mechanics and Repairera<3eneral Utility 
Machinists ' I 

Sheet-Metal Workers and Ti|ismiths / 
^Blue Collar Worker Supervisors 
\ Inspectors 
Testers 

Aircraft Structure and Surface Assemblers 
Electrical and Electronic Assemblers 
Assemblers, NEC ' 
Drill Press and Boriqg Machine Operators 
Grincjing and Abrading Machine Operators 
Lathe Machine Operators, Metal 
Machine Tool Operators, Combination 
Milking and Planning MacMne^ Operators. 
Welders and Flamecutters . ^ 

Filers, Grinders, Buffer^ and Chippers 

I^^au-Suffolk " J 

Electrical Engineers • ^ /"^^ . ' 

New York 

l^lectrical Engineers 

Orlando 

Professional and Technica||Workers, NEC < , 

Operatives, NEC 1 

<) 

Phoenix . \ . ' 

Electrical Engineers 

Professional and Technical Workers, NEC 
Electrical and Electronic Assemblers * ^ 

Assemblers, NEC 
Operatives, NEC 



San Diego 

" Professional and Technical Workers, NEC 
<^ ' Construction Crafts Workers, NEC 
Assemblers, NEC 

San Jose 

Electrical Engineers ^ 
Electrical and Electronic Technicians 
Professional and Technical Workers, NEC 
Blue Collar Worker Supervisors 
Inspectors 

Electrical and Electronic Assemblers 
^ Assemblers, NEC 
Operatives, NEC 

Seattle 

• Aero-astronautic Engineers 

Construction Crafts Workers, NEC 



Wichita 

Professional and Technical Workers, NEC 
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SECI^ON h INTRODUCTION AND OVERVIEW 



There has been iporeasing concern as to whether there will be adequa/e supplies of 
skilled manpower to satisfy future demands on the nation's industrial base. Of 
particular concern is the impact that increased expenditures for defense may have 
on the ^rxiand for skills critical to supplying defense needs. This concern is 
underscored by the absence of information on the magnitudes of future demands, vthe 
locations of these demands by state and major metropolitan .areas, and the role of 
expenditures for defense in shaping demands for labor by occupational skill. In 1982 
Congress directed the DoD to prepare an analysis of the expected leversf demand 
for skilled labor in the civilian workforce, by type skill and by regions of the country 
to accomplish defense programs during fiscal years 1983 through 1987. 

This report presents the findings of that, analysis in which detailed information on 
the employment of 163 occupations in 82^ industries and data on the distribution of 
expenditures for defense among supplying industries were combined within a system 
of economic forecasting models to estimate future employment by occupation 
nationally, by stajte, and for each of 70 major cities. This system, called the 
Regional Occupation Planning jand Evaluation System (ROPES), provides forecasts to 
1987 of total employment by occupation within i^ach of the states and cities, as well 
feis estimates of the numbers of persons employed within each occupation that are 
required to satisfy defense, needs, directly and indirectly. One of the models used in^ 
this study is the DRI Defense Interindustry Forecasting System (DIPS), which is very 
similar to Defense Economic Impact Model (DEIMS) used by DoD. The differences 
between the two models does not have substantial implications for the results 
presented hiere. 



The system was developed in order to respond to the ongoing need for manpower 
planning data at the regional and local levels. In recent years, state and locaL 
government agencies, manufacturers and educators have sought to increase the 
quality of manpow^er planning through a variety of forecasting techniques. The 
development of ROPES represents the first effort by the Department of defense to 
disaggregate the manpower impact of expenditures for Defense to the location of 
performance in order to assist manpower planning organizations in identifying local 
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trends in labor demand. It should be noted, however, that competitive relationships 
are subjept to change in the future, and may have some effect on demand forecast 
projections. 



The forecasts presented in this report reflect trends in labor demand. By identifying 
sepwately the employment by occupation required to satisfy defense needs, the 
impacts of future expenditures for defense can be assessed with respect to growtl^in 
total employment by occupation. For example, it may be concluded that for those 

b « 

occupations in which employment for defense is projected to grow at rates 
comparable 1to^ or lower than rates of growth in total employment, that supply 
shortages are unlikely. However, if the regional defense requirement * for a 
particular occupation is projected to increase at a rate significantly greater than 
that of total employment of :the occupation in the region, it may be concluded that 
there is a potential for locfiMsportages, absent an increase in supply. Similarly, if 
employment for defense and^^al employment are projected to increase at rates 
substantially greater than rat|| experienced historically, critical shprtages may be 
imminent. my 

The analyses presented in this\i^j^port do not address labor supply considerations. 
With the rare exception of a fe^ highly structured occupations (e.g., medical 
doctors), the state of the art ;|n supply forecasting is inadequate for drawing 
definitive conclusions with regar|(|'to impending supply/demand imbalances. How^ 



ever, local manpower planning 0|^anizations may well have developed accurate 
estimates of current supply for s4|ie occupations, and it is hoped tha| the^demand 
trends indicated by ROPES forecasts will be useful for comparative purposes. 
Further, it should be noted that although it would be desireable to evaluate the 
impact of mobilization on the current manpower for^asts, adding such broad 
assumptions to regionalized data would so substantially increase the level of 
uncertainty as to render the forecast results dubious at best. 



It may be noted at this point that ROPES estimates of employment by occupation in 
4 states - New York, Connecticut, .Massachusetts, and California - have been 
reviewed by representatives of the state government employment planning agencies 
of each. These representatives have indicated that by and large the ROPES 
estimates for 1981 are consistent With their own independent estimates. Further 
cooperation between the state governments and Department of Defense will ensure 
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th^t descrepancie$'can*be corrected and that accuracy can be enhanced. Moreover,^ 
the inclusion of explicit estimates of the role of defense in shaping trends in 
^employment by occupation at the sta^te and local level will provide valuable input 
into the regional manpower plimning process. 

The next section presents a summary forecisisi of economic conditions and their 
implications for employment by occupation both nationally and regionally. Section 
in provides a description of the methodology and -data sources used in ROPES. -An 
appendix provides detailed forecasts for seilected states and metropolitan areas. 
Complete forecasts for the nation, all states and 70 cities are contained in a second 
volume to this report. 
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SECTION m FOEECAST SUMMARY 

• • ./ 

A. The Macroeconomic Environment 

Trends in employment by occiqpation at the state and substate levels are ultimately 
affected 1)y national economic conditions, which in turn are affected by federal 
fiscal and monetarTpblicies, relationships with trading partners, prevailing interest . 
rates, inflation; and Q|her factors. The forecasts and conclusions presented in this 
report are based on some underlying assumptions with regard to these factors, which 
have been embodied in a macroeconomip forecast of the U.S. economy. 

This forecast,^ which was developed in November, 1982, has a horizon of 1587. 
Summary statistics associated with the forecast are pre^nted in Table ILl. As can 
be seen, total economic'^activity as^ jneasured by Gross National Product, is 
projected to grow at a modest rate of ii& percent per year between 1981 and 1987, 
from $2.9 trillion (in constant 1981 dollars*) to $3*?.trimoa The constrained growth 
over the interval shown reflects the recessionSry conditions of 1982, from- which 
recovery ii seen in 1983. 



The recovery is spurred in part by rapid growth in consumer purchases of durable 
goods, particularly motor yehicles, and in inci^eased investment activity. The latter- 
is most rapid in the purchases bf n^w structures, as the housing market rebounds 
from its recent depression. Net .exports (exports minus imports) are projected to 
decline steadily from $26 bilKon in 1981 to -$19 billion in 1987, in constant 1981 
dollars, but increase In current dollar terms, reflecting more rapid growth in. the 
cost of imported goods. 

Federal government purchases of goods and services are assumed to" grow in the 
forecast at the, rapid rate of nearly 5 percent per year, due to emphasis on purchases 
for defense and despite real declines in nondefense federal expienditures through 
1985. These estijnates reflect provisions of theTY83 budget requests submitted to 
Congress in February, 1982 and amended in th^summer of that year. 



ERsLC •Unless otherwise indicated, all dollar values discussed in this report are expressed 
■^^Bmam in tef ms of cohstant 1981 pfices. . 




TABLE II. 1 1 SUMMARY FORECAST OF TH8 JU, S. ECOHOMY 
(BILLIONS OF 1981 DOLLARS EXCEPT AS NOTED) 



t98l 



1982 



1983 



1984 



1985 



198.6 



AVG. ANN 
ZGROIITH 
1987 81 TO 87 



COMPOSITION OF GROSS NATIONAL PRODUCT 



GROSS NATIONAL PRODUCT 
FERSONAL CONSUMPTION EXPENDITURES 
DURABLE* GOODS 
NONDURABLE* GOODS 
SEKVICES 

GROSS PRIVATE DOMESTIC INVESTMENT 
FIXED INVESTMENT 
STRUCTURES 
EQUIPMENT 
CHANGE IN INVENTORIES 
EXPORTS 
IMPORTS 

GOVERNMENT PURCHASES 
FEDERAL GOVERNMENT 

U-EFENSE 

NONDEFENSE 
STATE AND LOCAL GOVERNMENT 



IMPLICIT PRICE DEFLATOR (ZCHANGE) 
CONSUMER PRICE INDEX (ZCHANGE) 
UNEMPLOYMENT RATE (Z) 



2,937.7 
1 ,843.1 
234.5 
734.5 
874.1 
471.5 
451.1 
231.5 
219.6 
^ 20.5 
367.4 
341.3 
.597.0 
228.9 
153.7 
75.2 
36J.O 



2,896.1 
I,86i.4 

2 32.3 
741.1 

^ 889.8 
419.2 
427 .4 
224.5 
204.2 
-8.1 

3 52.7 
343.4 
598.8 
235.2 
163.7 

71.5 
363.5 




OTHER KEY MEASURES 



9.4 

10.3 



6.3 
6.3 
9.5 



5.9 
5.8 
9.1 



6.0 
6.1 
8.2 



3,259.3 
2,060.4 
294.2 
79^2.4 
967.5 
550.9 
5i6.5 
279.0 
241.1 
34.5 
404.2 
408.9 
642.6 
277 .8 
215.1 
63.4 
364.5 



6.7 
6.6 
7.5 



3,388.0 . 
2,134.8^ 
' 312.2 
' 809..1 

i,ody.2 

583.5 
547 .4 
294.9 
256.1 

36.1 
422.9 
434.0 
668.6 
293.4 
230.4 

63.8 
374.9 



6.8 
6.9 
6.9 



3,497.4 
2,200.8 
324.7 
82S.2 
"1,041.6 
607.1 
571.9 
304.8 
270.0 

35.2 
440.6 
459.7 
693.2 
304.3 
241.0 

64«2 
388.6 



6.8 
6.9 
6.6 




6.4 
6.4 
•2.4 
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Other key elements of the macroeconomie environment used in this.study include a ' 
much more tame rate of inflation than that which was seen in the last several years. 
The implicit price de'fiator for Gross National Product is projected to decline from 
its annual rate of 9.6 percent in 1981 to a low of 5.9 percent in 1983, before 
increaseing to 6.8 percent by 1987. A similar pattern is forecast for the consumer 
price index, which grows at annual rates below 7 percent from 1982 forward. The 
unemployment rate measures 9.5 percent in 1982, the highest since before World 
War n, but declines sharply in the forecas^t to a low of 6.6 percent in 1987. <^ . 

The levels of expenditures for defense assumed in the forecast are a key determi- 
nate of employment growth and the mix of occupations within the nation's 
workforce of the future. Of particular significance is the shifting pattern of 
expenditures for defense by category of eacpenditure. As can be seen in Table n.2, 
total expenditures for defense are.projected -to increase at a real average annual 
growth rate of 7.B percent between 1981 and 1987. Most of thjs growth wiU be in^ 
expenditures for procurement Consequently, the distribution of expenditures for 
defense is changing dramaticaUy, and this change can .significantly iaffect the 
directions and magnitudes of the impacts of defense purchases on employment In 
1981, over 30 percent^ff^total defense outlays were for the compensation of active 
and retired militarj^ personnel By 1987 tJiis share is projected to decline to 22 
percent of total expenditure^ Conversely, 24 percept of -the 1981 budgel was spent 
on procurement, and this share is projected to risl^to'' over 33 percent by 1987. 
Ckjnsequently, over half of the total growth in defense expenditure^ wiU be. for 
procurement items supplied by the private sector and employing the nation's 
workforce. 

B. Employmenjt Growth by Industry » 

The macroeconomie environment described above implies a succssful recovery from 
the 1982 recession and the return to work for millions of unemployed construction, 
production, and service workers. Table n.3 presents the forecast of total private, 
nonagricultural employment in each of 72 industries. Seven industries will experi- 
ence employment growth at rates greater than 2 percent per year, which is nearly 
double the national average. These industries include the largest suppliers of goods 
and services for defense, particularly Ordnance and Accessories (with growth at 5.8 
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CATEGORY 



1981 



1982 1983 



1984 



1985 



1986 



AVG. ANN. 
X GROWTH 
1-987 81 TO 8» 



\ 



MILITARY PERSONNEL 
RETIRED PAY 

OPERATIONS MAINTENANCE 
PROCUREMENT 
AIRCRAFT 

MISSILES ; 

WEAPONS & TRACKED VEHICLES 
^ SHIPS & CONVERSIONS 
^ AMMUtriTION 
• OTHER 

-RESEARCH fc DEVELOPMENT v * 
MILITARY CaNSTRUCTION * 

If 

TOTAL 



MA)^NTENANCE 



MILITARY PERSONNEL ^ 

reti,red pay 
operations 
procurement 

Aircraft 

missiles 

, WEAPONS & TRACKED VEHICLES 
SHIPS & CONVERSIONS 
AMMUNITION 
OTHER 

RESEARCH 4 DEVELOPMENT 
MILITARY CONSTRSCTION 

TOTAL 



BILLIONS OF 1981 DOLLARS 



36.4 
11.9 
\9.2 
36.5 
13.9 
. 6.1 

2 

5 

1 

8 



15. a 
3.9 

153.7 



3S.3 
11.2 
57.8 
38.6 
14.9 
6.4 
2.4 
4.8 
1.4 
8.6 
16.5 
4.3 



37.4 
11.8 



59 
48 
19 
8 
3 
5 
1 



10.9 
19.1 
5.2 



38.2 
12.0 
62.2 
57.9 
22.9 
9.9 
3.5 
6.7 
2.0 
13.0 
20.9 
5.9 



39.4 
12.4 
66.6 
67.1 
27.2 
11.6 
3.8 
6.9 
2.3 
15.2 
22.8 
6-9 



163.7 18i.5 197.1 21i.l 
PERCENT DISTRIBUTION 



y3.67 
7.77 

31 .99 

23.73 
9.05 
3.94 
1.31 
3.30 
0\89 
5.24 

10.28 
2.^6 
.\ 
100.00 



21.58 
6.83 

35.34 

21.57 
9.10 
3.94 
1.45 
2.95 
0.86 
5.28 

10.08 
2.60 

100.00 



20.63 
6.48 
32.81 
^6.73 
10.51 
4.47 
1 .68 
3.10 
0.96 
6.01 

10.50; 

2.86. 



40. 1 


40.5 


U8 


12.7 


13.0 


' 1.5 


70.8 


73.6 


7.0 


75.2 


^80.6 


14.1 


30.6 


32.1 


14.9 


12.9 


13.7 


14.6 


4.1 


4.2 


13.1 


7.5 


8.3 , 


8.6 


2.7 


3. 1 


14.4 


17.4 


. 19.3 


15.7 


23.9 


24.9 ^ 


7.9 


7.7 


8.3 


13.3 


230.4 


241.0 


7.6 



19.37 


18.^ 


17. 4L 


6. to 


5.76 


5.52 


31.54 


30.97 


30.72 


29.39 


31.20 


3?. 64 


11.62 


12.67 


13.28 


5.02 


5.39 


5.61 


1.77 


1 .78 


1.77 


3.38 


3.22 


3.24 


1.02 


1.08 


1 .18 


6.57 


7.07 


7.56 


/1 0.60 


^ 10.58 


10.36 


^ 3*00 


3,19 


3.35 


100.00 


^00.00 


100.00 



*30.55 
^^33. 46 
13.31 
5.68 
1.75 
3.44 
1.27 
7.99 
10.32 
3.45 

100.00 



•5.53 
•5.67 
•0.7/7 
5.89 
6.64 
6.30 
4.97 
0.72 
6.10 
7.31 
0.07 
5.08 

0.00 
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TABLE 11.3: POKKCAST OF TOTAL EHPLOYNKNT INDUSTKY 

(THOUSANliS OF PERSONS EXCEPT AS NOTED) ^ ' 

1981 1987 AVG. ANN. X GKOWTH NET NEW EHPLOYMENT DEPEIfSfi ^ 
— - - - SHARE' OF 



INDUSTRY 




TOTAL 


DEFENSE 




TOTAL 


DEFENSE 


TOTAL 


DEFENSE 


TOTAL 


DEFENSE 


GROWTH 


TOTAL, ALL INDUSTRIES 


89 


,960.9 


3,821.7 


97 


,165.2 


5,302.1 


1.3 


5.6 


7,204.3 


1,480.4 

• 


20.5 


NONFERROUS METAL MINING 




67.6 


4.3 




68.2 


6.8 


0. 1 


8.2 


0.5 


2.6 


47*3.0 


COAL MINING ' 




263.1 


10.0 




304.9 


15.1 


2.5 


7.2 


41.8 


5.1 


12.1 


CRUDE PETROLEUM k N. GAS 




600.0 


31.1 




561.0 


38.4 


*1.1 


3.6 


-39.0 


7.3 


NH 


ST0NE4CLAY MINING & QUARRYINC 




93.8 


/3.3 




97.3 


5.4 


0.6 


8.3 


3.4 


2.0 


58.8 


CONSTRUCTION 


4 


,458.8 


131.0 


4 


,851.0 


212.6 


1.4 


8.4 


392.2 


81.6 


20.8 


ORDNANCE & ACCESSORIES » 




227.4 


1#3.6 




318.2 


24^.6 


5.8 


'7.9 


90.8 


89.0- 


98.0 


FOOD'& KINDRED PRODUCTS 


1 


i707.2 


' 48.2 


1 


,706.1 


52.7 


0.0 


^5* ^ 


-1.2 


4.5 


HM 


TOBACCO MANUFACTURES 




70.7 


1.5 




64.3 


1.5 


-1.6 


-0.9 


-6.3 


-0.1 


NM 


FABRIC^YARN 4 THREAD MILLS 




503.9 


16.4 




471.3 


17^.4 


*1.1 


i. 1 


-32.6 


1.1 


NH 


MISC. TEXTILE GOODS 




1 16.7 


. 3.2 




123.5 


3.9 . 


1.0 


3.5 


6.9 


0.7 


10.7 


APPAREL 


1 


,319.1 


36. 1 


1 


,403.9 


40.4 


1.0 


1.9 


84.8 


4.3 


5.1 


MISC. FABRICATED TEXTILE PROD, 




183.8 


8.6 




185.3 


10. 0 


0.1 


2.6 


1.5 


. 1.4 


95.3 


LUMBER 4 WOOD PRODUCTS 




637.5 


14.7 




690.9 


22.1 


1.3 


6.9 


5 3.4 


7.3 


13.7 


HOUSEHOLD FURNITURE 




3i3.3 


8.8 




339.6 


7IO.5 


1.4 


2.9 


26.3 


1.6 


6.2 


4)^H£R FURNITURE 4 FIXTURES 




164.9 


1 2.7 




170.7 


3.8 


0,6 


5.8 ' 


5.8 




18.7 


PAPER 4 ALLIED PRODUCTS 




493.5 


1 16.4' 




495.9 


20.7 


0.1 


4.0 


2.4 




1183.0 


PAPHRBOARD CONTAINERS 4 BOXES 




204.1 


f 7.8 




212.9 


10.5 


0.7 


5.0 


8.8 


2.7 


3a.4 


PRINTING 4 PUBLISHING 


1 


,294. 1 


1 39\8 


1 


,319.9 


50.8 


O.J 


4.2 


25.8 


lUO 


42.7 


CHEMICALS 4 PRODUCTS 




499.6 


) 22.8 




492.1 


32.0 


-0.3 


5.8 


-7.S 


9.2 


NH 


PLASTICS 4 SYNTHETIC MATLS. 




208 .6 


i 7.8 




206.4 


10.4 


-0.2 


4.9 


&2.1 


2.6 


NM 


b^UGS, CLEANING 4 TOILET PREP. 




341.2 


^ 7.8 




352^8 


8.7 • 


0^.6 


iU 


' tl.6 


0.8 


7.3 


PAINTS 4 ALLIED PRODUCTS 




6 5.9 


3.3 




"^2.6 


5.0 


1.6 


7.3 


«6.6 


1.7 


26«0 


PET REFINING 4 REl. PRO0« 




209.3 


11.0 




206.8 


14.1 


-0.2 


4.2 


-2.6 




NH 


RUBBER 4 JI^'lSC. PLASTICS PROd/ 




719.2 


28.7 




793.1 


4 3.7 


' 1.6 - 


. 7. Si 


73.8 


15.0 


20 -.3 


FOOTWEAR 4 OTHER LEATHER PROD, 




:r2o.2 


5.6 




Z0\.7 


5.5 




-0.5 


-18.5 




NH 


GLASS 4 GLASS PRODUCTS 




187.6 






197.9 


9i6 - 


0.9 q 


6.2 


10.3 


2.9 


. 28^5. 


STONE i CLaY PRODUCTS 




468.1 


^ 14.5 




471.3 


22.8 


i 0.1 


7.8 


3.2 


8.2 


256.2 


PRIMARY FERROUS METALS 




723.7 


*4 3.4 




735.7 


X^66.8 


0.3 


7.^ 


12.1 


23^4 


194.1 


NONFERROUS METALS 
METAL CONTAINERS 




420.1 


2 9.3 




436.9 


- ^47.0 


0.7 


8.2 


16.8 


17.7 


105.1 




76.9 


2.4 




75.5 


2.8 


-0,3 


2.3 


->4 


0.4 


NH 


FAB. STRUCTURAL METAL PRODUCTS 




744.0 


27.4 




755.5 


44.8 


0 0.3 


8.6 




. 17.4. 


151.6 


SCREW MACHINE PROD . 4STAMPINGS 




382.1 


21.8 




382. 6 


32. 1 


0.0 


6.7 


0.5 


ro*3 


1,962.H) 


OTHER FAB. METAL PRODUCTS 




3^5.2 


17.6 




387.9 


28.5 


r.o 


8.4 


, 22.8 


«^ 10.9 


47.9 


ENGINES 4 TURBINES 




125.8 






122.6 


11.9 


-0.4 


7.4 




4.1 


NH 



TABLE II. 3: FORECAST OF TOTAL EMPLOYMENT BY) INDUSTRY (CONTINUED) 
-MTHOUSANDS OF PERSONS EXCEPT XS NOTED) 



INDUSTRY 



1981 
TOTAL DEFENSE 



1987 



AVC* ANN. X GROWTH NET NEW EHPLOYMENT DEFEUSC 

. SJHARE OP 

TOTAL DEFENSE -TOTAL DEFENSE TOTAL DEFENSE GROWTH 



I 



TOTAL, ALL INDUSTRIES 

FARM 4 GARDEN MACHINERY 
CONSTR. k MINING MACHINERY 
MATERIALS HANDLING MACH. 4 EQ. 
METALWORKING MACH. & EQ. 
SPECIAL INDUS.TRY MACHINERY 
GENERAL INDUSTRY MACHINERY 
MISC. NONELECTRICAL MACH. 
OFFICE, COMPUTING & ACCT. MACH.. 
SERVICE INDUSTRY MACHINES 
ELECTRICAL MACHINERY 
HOUSEHOLD APPLIANCES 
ELECTRIC LIGHTING & WIRING EQ . 
RADIO, TV, 4 COMMUNICATION EQ. 
ELECTRONIC C0rtI*9NENTS & ACCESS. 
MISC. ELECT^CAL MACH. & EQ^, 
MOTOR VEHICCES & EQUIPMENT 
AIRCRAFT & PARTES 
OTHER TRANSPORTATION EQ. 
INSTRUMENTS & SUPPLIES 
OPTICAL, OPHTHALMIC 4 PHOTO^ EQ. 
MISC. MANUFACTURING 
TRANSPORTATION & WAREHOUSING 
COMMUNICATION" EXC. RADIO 4 TV 
RADIO & TV BRpADCASTlNC 
UTILIT^S 

WHOLESALE & RETAIL TRADE 
FINANCE & INSURANCE 
REAL ESTATE & RENTAL 
PERSONAL SERVICES EXC. AUTO. 
BUSINESS' SERVICES 
EATlNC-4 MINKINC> PLACES 
AUTOMOBILE REPAIR 4 SERVICE 
AMUSEMENTS 

MISC. services: 

SEl^F^EMPLOYED 4 UNPAID FAMILY WORKERS 



89.960.9 3.821.7 97.165.2 5.302.1 



1 ^ ^ 1 
1 3 3 . J 


M m O 




1 33^8 


0 ft Q *> 


J . 4 




2 70.9 


1 no s 


4 . 6 




io$. 1 
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1 ^ ft 

1 3 . O 




J # Q . O 


1 70. . I 


1 L 




9 18 A 


J 1 r . U 


19 9 




310.7 


0 ft 1 ^ 


9 ^ n 

4 3 . U 




277.4 


A 1A A 




0' 


456.7 


1 / £ . J 






192.2 


1 Q 1 1 

J 3 J * 1 


IS li 
1 3 . D 




360.3 


1 1^ 1 R* 
1 O J . o 


3 3 

J.J 




164.1 


4 Z U . r 


10 0 




223.6 


A 7n ^ 


£ u o . o 




833.9 




AS 1 




699.3 


17 1 1 


u . u 




180.9 


7 ft 0 1 
/ 15 4 . J 


9 1 n 

4 J * U 


« 


834.3 


fi. A 1 A 
b J . O 


9 S 1 A 
4 3 J . t 




763.0 


0 ft 7 Q 
4 O # . 7 


AQ 2 




296.5 


484^2 


^ 52.5 




576. 1 


214.5 


9.5 




229.9 


428.9 


11.3 




446.9 


3.603.6 


200.6 


3 


.834.7 


1 .192.8 


48.3 


1.333.9 


20^8 


7.3 




227.3 


8 39.5, 


33.0 




836.4 


15,991.3 ^ 


,470.3 


17.568.9 


4.224.6 


120.0 


4 


.672.7 


1 .025.2 


29.0 


1 


.075.2 


2.262.0 


101.7 


2 


.388.3 


3,084.8 


151.x 


3 


.551.0 


4.831.2 


194.5 


5.134.5 


581.0 


20.1 




602.5 


953.9 


29.7 


1 


.063.1 


18.563.7 


547,. 7 


20 


.189.7 


6.731.6 


258.8 


7 


.339.3 


K, 









1.0 
4.5 
7.5 
26.4 
2.2 
18.3 
37.3 
23. ^ 
7.0 
24.8 
. 3.6 
15.4 
332.4 
157.9 
9.8 
36.2 
394.7 
59.2 
84.4 
14.1 
13.3 
258.3 
63.8^ 
10.3^ 
41.9 
617.9 
154.4 
34.3 
134.9 
233.6 
2 59.2' 
25.1 
37.0 
642.0 
355.7 



1.3 


3.6 


7.204.3 

• ■ 






-2.5 


2.9 


-21.5 


0.2 


NM 


•1.1 


5.9 


-18.3 


1.3 


HM 


0.8 


8.6 




2.9 


63.1 


0.7 


9.0 


16.3 


10.6 


65.0 


1.6' 


8.7 


20.3 


0.9 


4.4 


-0.3 


6.9 


. -6.3 


6.1 


NH 


-0.2 


6.9 


-4.1 


12.3 


NH 


0.8 


8.3 


22.3 


9.0 


40.4 


1.8 


9.9 


19.9 


3.0 


15.2 


0.3 


8.0 


7.2 


9.2 


127.7 


0.0 


1.4 


0.4 


0,3^ 


82.1 




7.5 


2.9 


5.4 


187.4 


3.7 


8.2 


163.4 


125.8 


77.0 


4.3 


10.9 


155.7 


72.8 


46.B 


0.9 


6.8 


9.6 


3.2 


33.5 


1.1 


7.9 


52.0 


13.2 


25.4 


2.9 


7.7 


119.4 


141.3 


118.4 


0.5 


3.1 


8.6 


10.1 


117.2 


2.9 


8.3 


91.J9 


32.0 


34.8 


1.2 


<6.9 


15.4 


4.7 


30.3 


0.7 


2.8^ 


18.1 


2.1 


11.4 


1 n 

A . U 


4 . 3 


231.0 


57.8 


. 25.0 


< 1.9 


4.7 


141.1 


15.4 


10.9 


1 .8 


6.0 


* 23.5 


3.1 


13.0 


.-0.1 


4.1 


-3.1 


8.9 


NH 


1.6 


4.7 


1,577.6 


147.6 


9.4 


1.7 


4.3 


. . 448.1 


34.4 


7.7 


0.8 


2.9 


49.9 


/. 5.3 


10.7 


0.9 


4.8 


126.4 


1 1 

J J ^ 


9 Ik 1 
4 O . J 


2.4 


7.5 


466.3 


82.3 


17.6 


1.0 


4.9 


Ki3.4 


64.7 


21.3 


0.6 


3.8 


• 21.5 


5.Q 


23.2 


1.8 


3.8 


109.2 


7>4 


6.7 


1.4 


2.7 


1 .626.0 


94.2 


5.8 


1.5 


5.4 


, 607.7, 


96.9 


15.9 
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ERIC 



percent per year), Electronic Components (4.3 percent per year), Communications 
Equipment (3.7 
Services (2.4). 



^ Equipment (3.7), Aircraft and Parts (2.9), Instruments and Supplies (2.9) and Business 



In terms of absolute increases, employment in the following industries will expand 
the most betwe^a981 and 1987: . , - 

Net Increase in Employment 
Industry (Thousands) 

Miscellaneous Services 1626.0 ' . 

Wholesale and Retail Trade " 1577.6 ^ 

Business Services 466.3 

Finance and Insurance 448,1 ? 

Construction . 392.2 \ 

Eating and Drinking Places 303.4 

Transportation and Warehousing * 231.0 . . 

Radio & TV Communication Equipment _^163.4 ^ 

El^tronic Comppnents and Accessories \ f 55.7 ' ^ 

Communication Equipment except Radio ahq TV 141.1 ^ 

Hencei most i>^w ^'obs will be in service^ industr^ies, construction and electronic 
equipmenl^^anufacturing. New employment in the ten industries listed above will 
account for over 75 percent of total new employn>4nt between^81 and 1987. 

The growth in defense-related emptoyment by iqdustry is particularly dramatic. In 
many industries (38 out of 72) employment for Defense is projected to grow at 
average annual rates in excess of 5 percent Clearly, the defense share of total 
employment in each industry will increase rapidly, and in many industries, employ- 
ment for defense will make up over 50 percent of total new employment These 
include several mining industries, ordnance and accessories, petroleum refining, 
primary metals, fabricated structural metals, screw machine products and stamp- 
ings, materials handling machinery and equipment, electrij^al-roachinery, communi- 
cations equipment, aircraft and other transportation equipment In a number of 
industries total Employment is projected to decline while defense-related employ- 
ment is projected to increase, indicating that in the absence of increased growth irt 
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expisnditures for defense, employment in these industries ^would decline more 
rapidly. v 

About half of defense-related, new employment will be in ten of the 72 industries 
analyzed these include Business Services (162 thousand new jobs), Aircraft and 
Parts <11'5 thousand). Communication Equipment (130 thousand). Ordnance {W9 
thousand). New and Maintenance Construction (118 thousand) and Electronic Compo- 
nents (70 thousand). In two of these industries (Aircraft and Ordnance) ove^ 100 
percent of net new jobs will be defense oriented Clearly these trends will h^ve 
significant impae«(fen the demands for selected skills.' / | 

C. National Employment Growth by Occupation 

The patterns of growth in total employment by each industry dictate the forecasts 
of total employment by occupation. Rapid growth in the so-calIed^"high tech" 
industries suggests rapid increases in the demand for highly skilled occupations. . 
Slow growth in the demand for 'educational services suggests slow growth or decline \ 
in the demand for teachers. The implications of the employment forecasts discussed 1; 
above * on the 'demand for occupations by major group and selected individual, 
occupations are summarized in Table n.4. A complete national forecast for 163 
occupation categwies is provided in Section IV. 

Among major groups of occupations employment of Computer and Peripheral 
Equipment Operators and Computer Specialists is projected to grow the fastest, at 
average annual rates of 5^0 percent and 4.6 percent respectively. This growth will 
not be isolated in a few industries but spread^^ across all industries as computer 
technology plays an increasingly greater role in the conduct of business. Engineers 
as a major group can also expect robust growth in demand, with total employment 
growth of 2.9 percent per year. Growth in employment of health workers measures 
2.8 percent per year.\^Each of these 4 major groups will experience employment 
grbwth at rates more than double that of total employment 

In terms of absolute growth, many new jobs will be office-oriented. The ranks of 
clerical workers other than secretaries and office equipment operators will swell by 
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occupation 
tota2. all occupations 
engineers ^^^^ 

AERO-ASTRONAUriC ENGINEERS 

CIVIL ENGINEERS 

ELECTRICAL ENGINEERS 

INDUSTRIAL ENGliiEERS 

MECHANICAL ENGINEERS 
. PETROLEUM EUiClNEERS 

ALL OTHER ENGINEERS 
SCIENTISTS NEC 

MATHEMATICAL SPECIALISTS NEC 
ENGINEERING&SCIEKCE TECHNICIANS 

• JJ^cScAL^ELECTRONlC TECHNICIaTiS 
ENGINEERING&SCIBNCB TECH NEC 

HEALTH WORKERS * • 

DENTISTS 

PROFESSIONAL NURSES 

PHYSICIANS, MEDICAL&OSTEOPATHIC 

ALL OTHER HEALTH PROFESSIONALS 

OTHER HEALTH WORKERS , 
TECHNICIANS NEC 
COMPUrjiR SPECIALISTS 

COMPUTER PROGRAMMERS 

COMPUTER SYSTEMS ANALYSTS 
SOCIAL SClENT.fcOTHER PROFESSIONALS 

ECONOMISTS 

SOCIAL SCIENTISTS NEC ^.^.^-.^ 

ALL OTHER TEACHERS -\ 
WRITERS, ARTISTS & ENTERTAINERS 
PROFESSIOHAL&TECH WORKERS NEC 
BUSINESS PROFESSIONALS&STAFP 
MANAGERS, OFFICIALS^ PROPRIETORS 
SALES WORKERS 
CLERICAL WORKERS 
COMPUTERS PERIPHERAL EQUIP. OPER- 
COMPUTER OPERATORS 
PERIPHERAL RDF EQUIP. OPERATORS 
.SECRETARIES&OFFICE MACH . OPS NEC 
CLERICAL WORKERS «EC 



TOTAL DB+'ENSe. 



TOTAL DtKENSE 
"89"96o"9"3^82l.7 97.165.2 5,302.1 



I .032.9 
61.0 
97.9 



.7 
.5 
.4 
.2 
.9 
.2 
.8 



304 
I V\ 
202 
19 
161 
218 
9 

1.050.0 
303.9 
337 .9 
308.6 
3.185.1 
172.1 
1.038.9 
A48.8 
21J«6 
1.307.7 
200.7 
393.9 
217.0 
176.9 
8.415.8 
15.7 
1 13.2 
892.5 
926.0 
3.555.3 
32,569.0 
8.521.1 
6.870.8 
17.177.1 
223.8 
173.2 
50.5 
3,858.7 
13.094.6 



124.7 
25.8 
3.7 
37.4 
9.7 
it. 6 

I. 0 
24.9 
11.3 

a..4 

74.4 
« 16.7 
28.5 
18.8 
96.2 

5.1 
31.4 
13.4 

6.4 
40.0 
12.8 
22.2 

II. 3 
10.9 

312.8 
0.9 
.4.3 
27.3 
42.4 
151.8 
1,239.6 
346.0 
216.9 
676.8 
10.3 
8.0 
2.4 
156.0 
510.5 



1.223.1 
89.5 
112.0 
380. 1 
125.1 
232.9 
22.7 
178.2 
. 241.0 ' 
12.0- 
1.201.7 
u.346.0 
'401.6 
340.4 
3.760.5- 

111.5 
1.310.7 
542. 1 
240.0 
1,456.2 
2 16.5 
515.4 
271.0 
244.4 
8.356.0 
18.4 
128.5 
958.4 
9921.3 
3.965.0 
35.606.3 
9.232.9 
7.508.2 
18.865.1 
299.3 
236.8 
62.4 
4.312.3 
14 .253.6 



.7 
.3 
.6 
.6 
.9 
.2 



210.3 
48.6 
5.2 
65. 1 
15.7 
29.2 
1.5 
37. 
^6. 

0. 
117. 
25. 
47. 
28.0 
124.3 
6.7 
42.9 
17.5 
8.1 
49.0 
18.0 
39.9 
19.0 
20.9 
381.1 
1.4 
5.8 
32.1 
58.6 
210. 1 
1.684.5 



TOTAL 

1.3 

2.9 
6.6 
2.3 
3.8 
1.9 
2.4 
2.;8 
^6 



OCCUPATION 

X GROWTH NET Nf" J«^|:^][!l^!!'f JSlSf oF 
defence" "TOtAr"^DEKENSE^^CR^^^ 
""5"6 7 .204.3 1,480.4 • 20.5 



3.2 
5 

922.7 
17.2 
13.6 
3.5 

6 
9 



4 
288 



218 
686 



.7 
3.4 
2.3 
2.2 
2.9 
1.6 
2.8 
3.5 
3.9 
3.2 
1.6 
1.8 
1.3 
4.6 

3. a 

5.5 
-0.1 
2.7 
2.1 
1.2 
1.2 
1.8 
1.5 
1.3 
1.5 
1.6 
5.0 
5.3 
3.6 
1.9 
1.4 



9.1 
11.2 
5.8 
9.7 
H.3 
8.8 
7.6 
7.1 
6.3 
6.5 
7.9 
7.5 
8.8 
6.8 
4.4 
4.8 
* 5.4 
4 



3, 
5 
10 



9.0 
11.5 
3 
8 
5 
2 



5.5 
5.6 
5.2 
5.4 
4.9 
5.3 
8.8 
9.4 
6.9 
5.8 
5.1 



190.2 
28.6 
14.1 
75.4 
13.7 
30.5 
3.5 
16.3 
22.7 
2.2 
151.8^ 
42.1 
63.7 
31.8 
575.^ 
39.4 
271.8 
93.3 
22.4 
148.4 
15.8 
121.5 
54.1 
67.4 
-59.8 
2.7 
15.3 
65.9 
66.3 
409.7 
3,037.3 
711.8 
637.5 
1,688.0 
75.5 
63.6 
11.9 
453.6 
1.159.0 



85.6 
22.8 

1.5 
27.7 

6.0 
11.6 

0.5 
12.8 

5.0 

0.2 
43.3 

9 
18 

9 
28 
1 

11 



4.1 

r.7 

5.2 
17.6 
. 7.6 
10.0 
68.3 
0.5 
1.5 
• 4.8 
16.2 
5D.3 
444.9 
127,2 
71.7 
246.0 
6.8 
5.7 
1.2 
62.^ 
176.5 



45.0 
80.0 
10.6 
36.7 
43.8 
38.0 
15.7 
78.3 
22.1 
8.4 
28.5 
21.7 
. 29.4 
28.6 
4.9 
4;2 
4.2 
4.4 
7.8 
. 6«1 
33.2 
^14 . 5 
14.1 
14. S 
NM 
20^0 
9.7 
7.3 
24.4 
14.2 
14.6 
17.9 
11,2 
14.6 
9.0 
8.9 
9.8 
13.8 
15.2 
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TABLE II 4. SJJMMAliYlyORECAST OF NATIONAL EMPtOYMEN-T BY OCCUPATION (CONttNUBO) 

TABLE U.*. S,HHA.Y^.|.^.^^^^^^^^^^^ PERSONS J^CE PX *^^-rEJ>^, ^ EMPLOV«EHf-(yBrENSE 
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OCCUPATION 



1981 1987 
'I^TAL^'oEFeNgB TOTAL DEFENSE TOTAL DEFENSE TOTAL 



— ... SHAR£ OF 
DEFENSE GKOUTti 



TOTAL. ALL otfCUPATlONS 

CRAFTARELATEO WORKERS 
CONSTRUCl'ION CRAFT^ WORKERS 
ELECTRICIANS 
PLUMBER&^PIPEFI.TTERS 
CONSTRUCTION CRAFTS WORKERS. NEC 
HECHANtCS. REPAIRERS&INSTALUERS 
AIRCRAFT MECHANICS 
AUTO MECHANICS&REPAIRERS 
DATA PROCESSING MACHINE MECHANICS 
DI#S.EL MECHANICS - 
EL^IcTRIC MOTOR REPAIRERS 
MAINT, MECH&RrpAIRERS GEN UTIL 
TELEPHONE INSTALLERS&REPAIRERS 
MECHANICS REPAIRERS INSTALL. NEC 
METALttORKlNG CRAFTS WORKERS 

HACHINISlhS ' ^ 
OTHER CRAFT4RELATED WORKERS 
BLUE COLLAR WORKER SUPERVISORS 
HEAVY EQUIPMENT OPERATORS 
INSPECTORS 
LENS GRINDERS 

CRAFT&RELATED WORKERS. NEC 
OPERATIV ES 
ASSEMBLERS 
AIRCRAFT STRUCTURE&SURFACE ASSEMB 
ELECTRICAL&ELECTRONIC ASSEMBLERS 
INSTRUMENT MAKERS& AS SEMBLERS 
ASSEMBLERS. NEC 
METALWORKING OPERATIVES 

WELDERS&FLAMECUTTERS 
ALL OTHER OPERATIVES 
WIRERS, ELECTRONIC 
OPERATIVES, NEC 
SERVICE WORKERS 
FOOD SERVICE WORKERS 
SELECTED HEALTH SERVICE WORKERS 
PKOIECTIVE SERVICE WORKERS 
SEKV ICE WORKERS^ NEC 
LABORS, EXCEPT FARM 



8O60.9 3.821 .7 97. 165.2 5.302. 1 « 1.3. 



5.6 



7 .204.3 i,^ 



lty\|08.5 
2V#5.2 
BO. 5^ 

iir3.o 

l.l$0.5 
3M3.9 

>V.?7.4 . 

tro.3 
188.^ 

89|M 
, 253.3 
930. I 
884,. 0 
257 .7 
3.355.9 
1 . 207^7 
14243 
469.5 

1 UO 
1^.173.1 

13,867^6 
1 .660.9 

2 5VO 
23l.i 

2 4(8 
r%22l|!5 
1.620*17 
5 53||3 
I0.586ill 
30:]8 
10.2ll|/4 
12.901:^0 
6.12^^8 
l,4tl>3 
68ti^L4 
4.68|^:.6 
5.0l$i.2 
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517.3 
106.0 
2 2.8 
15.8 
63.7 
149. 5 
10..6 
32.6 
3.6 
6.6 
1.0 
37.9 
10.3 
35.7 
60.6 
18.1 
187.4 
67.5 
11.1 
41.7 
0.5 
51.9 
728.8 
163.6 
10.3 
33.4 
2.7 
104.3 
120.5 
33.4 
444.7 
6.0 
416.4 
484.2 
232.1 
. 41.9 
32.7 
177.6 
197.4 



11.892.5 
3.075.0 
539.5 
402..0 
2.038.3 
3.955^.3 
88.7 

I. 083.3 
131.0 
179.0 

2; 6.0 
9 53.1 
277.6 
996.6 
915.7 
272.0 
3.549.3 
1.279.5 
358.2 
501.7 
12.9 
1.2 36.0 
14.594.7 
1 .823.3 
29.6 
262.5 
28.9 
1.335.2 
1,694.0 
576.7 

II. 077.4 

36.7 
10.677.9 
14.245.6 
6,548.8 
1.805.8 
744.1 
5.147.0 
5. '312.1 



749 
160 
33 
23 
97 
20b 
16 
44 
6 
9 
1 

53 
13 
48 
91 
26 
270 
96 
16 
62 
0 
71 
1.044 
2 59 
15 
54 
4 

164 
184 
48 
601 
9 

557 
644 
302 
57 
46 
237 
272 



.1 

.8 
.6 
.7 
.9 
.4 
.4 
.7 

.6 
.1 
.3 
.1 
.1 
.6 
6 
.9 
.8 
.5 
.9 
.7 
.7 
.4 
.9 
.3 
.4 
.5 
.2 
.9 
.2 
;9 
.5 
.0 
.7 
.8 
.2 
2 
3 



1.1 
1.2 

,0.9 
1.3. 
U3 
1..6 
2.3 
1.9 
6.8 
1.5 
3.9 
1.1 

n.2 
0.6. 
0.9 
0.9 
1.0 
0.7 
1.1 
2.6 
0.9 

0. 9 

1. ^6 
2.9 
2.1 
2.6 
1.5 
0,7 
0.7 
0.8 
3.0 
0.7 
1.7 
i.l 
4.2 
1.5 
1.6 
1.0 



6.4 


'^84/0 


231.8 


29.6 


\ 


7.2 


209.8 


54.7 


26.1 


"\ ■ 


6.8 ^ 


29. Q 


11. lo 

7.8^ 


38.1 ^ 




■ ^ 6.9 


28.^ 


27.0 


'vl. ... 


7.4 


147.8 


V34.0. 


• 21.0 




5.7 


351.5 


59.4 


16.9 




J. 6 


11.4 


5.8 


51.4 




5.3 


lt3.0 


11.8 


p 10.4 




11.0 


42. S 


3.1 


7.3 




5.2 


15.8 


2.4 


15.0 


i';;. 


8.3 


5.4 


0.6 


11.0 




.5.8 


62.2 


15.1 


• 24.3 




4.4 


24,3 


3.0 


12.4 




5.1 


66.5 


12.4 


18.6 


\ 


7.0 


31.7 




96.2 




6.7 


14.3 


8.5 


59.8 




^6.3 


193.4 


83.1 


43.0 


1 ■ 


6.2 ' 


71.8 


29.4 


40.9 




7.1 


15.4 


5.6 


36.5 




7.0 


32.2 


20.8 


64.7 




8.5 


1.9 


0.3 


18.0 




5.5 


62.9 


19.8 


31.4 


■ ' 


6.2 


727ll 


315.9 


41 . 5 




ft.o 

h5 


162.4 


95.8 


59.0 




4.6 


5.6 


120.1 




8.5 


31.4 


20.9 


66i7 




8.3 


4.2 




39.7' 




7.9 


113.7 


6lp.2 


' 52.9 




7.3 


73.4 


63.7 


86.8 




6.6 


23.4 


15.6 


66.5 




5.2 


491.3 


156.5 


11.8 




8.6 


5.9 


3.9 


^6.2 




5.0 


466.5 


141. 1 


10.2 




4.9 


1,344.6 


159.8 


11*9 




4.5 


423«0 


70.7 


16*7 




5.5 


394.5 


16.0 


4.1 




5.9 


63.7 


13.5 


21.2 




4.9' 


463.4 


59.6 ^ 


12.9 




5.5 


293.8 


74.9 


25»5 


► 
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over a irnillioa The number of Managers, Officials and Proprietors will grow over 
700 thousand and the number of secretaries will increase by 450 thousand Many 
new jobs will also be available for equipment operators and health workers. 

With regard to more specific occupation categories, the fwecast shows very rapid 
growth in demand for Data Processing Madiine Mechanics (6.8 percent per year), 
Aero-AstriDnau tic Engineers (6.6 percent per year) Computer Operators (5.3 percent) 
and Computer Systems Analysts (5.5). Other rapidly growing occupations include 
Electric Motor Repairers, Computer Programmers, Economists, Electrical Ef^i- 
neers,, Selected Health Service Workers, and Peripheral EDP Equipment Operators. 
Each of these occupations will experience employment growth at rates sitostantially 
greater than that of total employment 

The role of defense in shaping these trends is evident in Table n.4. In 18 of the 
individual occupation categories ^hown, more than one-tijiird of total net new 
employment ,will be defense-related, and in ;10 of these over half pf total new 
employment will be defense-related In almost every category, growth in employ- 
ment for defense will be greater than 5 percent per year^ and in 4 categories 
employment growth will top 10 percent per year. Much of the increase in defense- 
related employment can be seen in occupations associated with the operation of 
equipment, particularly Assemblers, Metalworking Operatives and Other Operatives. 
Large absolute increases in the defense-related employment of tlenparl Workers, 
NEC and Managers, Officials and Proprietors are also forecast Out ^190 thousand 
new jobs for engineers, 86 thousand will be defense-oriented. The number of jobs 
for construction workers will also be significantly affected by the defense buildup. 

The fastest growing individual occupations for defense include 4 computer-oriented 
occupations and 3 engineering occupations. Defense initiatives will also require 
rapid growth in defense-oriented employment of electrical and electronic techni- 
cians, electronic wirers, lens grinders, and electrical and electronic assemblers. 
About 80 percent of net new Aero-astronautic Engineers and about 37 percent of rtet 
new Electrical Engineers will be required to satisfy defense needs. Across afl 
occupations, defense impacts will account for over 20 percent of net new employ- 
ment in the private sector. 




D. Regional Impacts on Employment by Occupation by State and Selected 
* < ■ 

Metropolitan Areas 

The sheer quantity of data involved in the forecasts precludes discussion in this 
report of all occupations in all regions* Hence onty the occupations and regions 
most affected by national trends, and referred to in the Executive Summary are 
addressed here. However, detailed projections fpr each state and each of 70 
metropolitan areas mav be found in Volume 2. 

As dfecussed in the Executive Summary, estimates of regional employment by 
occupation were analyzed with respect to rates of growth and the role of 
employment for defense in that growth; On the basis of this analysis, an occupation 
was deemed of potentially critical significance if the growth rate of total regional 
employment is projected to exceed the national rate of employment growth by a 
factor of 2 or more and the region growth rate in defense-related employment is 
projected to exceed the growth rate of total regional employment by a factor of 2 . 
or more. Those occupations for which fewer than 1000 net new jobs are projected 
nationally were not considered further. While these criteria are subjective, they 
^serve to isolate trends as candidates for further analysis and consideration. 

The selection criteria suggest that potential shor^tages may occur for 32 skilled 
occupations, including 9 professional and technical occupations, 11 craft occupa- 
tions, and 11 occupations associated with the operation of equipment At the state 
level, rapid growth in the employment of various engineering occupations will occur 
in 14 states, as shown in Table n.5. Among other professional and technical 
workers, rapid emjjlqyment growth is projected for Drafters in Citlifornia and Texas; 
Electrical and Electronic Technicians in California, Connecticut, Florida, Maryland, 
Massachusetts, New Jersey, and Texas; Mechanical Engineering Technicians in 
California and ConnecJ^icut; Computer Programmers in California, New York and 
Texas;, and Systems Anatysts in Connecticut and New York. - 

' In most cases, this growth is -spurred in large part by expenditures for defense. With 
few exceptions large fractions of net new employment of these selected occupfittions 
in the states shown will be defehSe related. Virtually all new jobs for Aero- 
astronautic Engineers in Ohio and Pennsylvania will be associated with supplying 
defense need& Over half of the new jobs for Electrical Engineers in Indiana will be 



TABUK 11. 5: P0KBCA8T OP BNHtOYMENt OP SBtRClBO 
PKOFBSSIONAL ANU IRCHUICAt «ORKBRS IN SBLECTEtt StATBS 
(THOOSANOS OF PERSONS EXCEPT AS NOTEO) 

1981 1987 AVG. ANN. X CROMTM Nff_u^i;_i;i;!;i:2!!I?!l! 

OCCUPATI0»/RECI0N^7ArDEPE"N"sE "rorArOErEN'sB ■^;;;;:"""d_EPEN_S_E__ __TOT_AL___OE_FEN^ 



OEPENSE 
SHARE OF 
OROWTH (X) 



AERO-ASTRONAUTIC ENGINEERS 
OHIO 2'.7 
PENNSYLVANIA 2.0 
WASHINGTON 
ELECTRICAL ENGINEERS 

ARIZONA 5.3 
CONNECTICUT 6.4 
INDIANA B-8 
MASSACHUSETTS IS. 1 
MINNESOTA 7.7 
NEW JERSEY ^^-2 
NEW YORK 27.5 
TEXAS 20.2. 
VIRGINIA 5.7 
INDUSTRIAL ENGINEERS 

CALIFORNIA 13.6 
MECHANICAL ENGINEERS 

CALIFORNIA 23*7^ 
CONNI'CTICOT 5.3 
FLORIDA 6.S 
MASSACHUSETTS 7. 1 

TEXAS 14.3 
ALL OTHER ENGINEERS 

CALIFORNIA 24.8 
CONNECTICUT 5.5 
FLORIDA 5.7 
DRAFTERS 

CALIFORNIA 33*5 
TEXAS 22.4 



1.0 

0.9 
0.9 

0.7 
0.9 
1.0 
2.3 
0.8 
1.3 



1.1 

2.0 

3.7 
0.9 
0.7 
0.8 
1.2 

6.4 
1.5 
1.1 

2.9 
1.1 



ELECTRICALiXLBCTRONIC TBCHNICIAMS 

CALIFORNIA 49.6 6.3 

CONNECTICUT 6.6 0.8 

FLORIDA 1^-6 1.2 

MASSACHUSETTS 14.1 1.6 

MARYLAND 5.8 0.8 

NEW JERSEY 11.8 0.9 

TEXAS 23.9 1.9 



3.5 
2.5 
5.8 

7.2 

8.1 
10.4 
19.7 

9.1 
13.8 
32.9 
26.5 

7.3 

16.8 

30.2 
6.7 
8.5 
8.8 

17.3 

30.1 
6.5 
7.3 

41.5 
27.1 

64.2 
8.0 
19.3 
17.4 
7.1 
13.9 
30.0 




MECHANICAL ENGINEERING TECHNICIANS 

CALIFORNIA 7.0 1.7 9.1 

CONNECTICUT 2.0 0.6 2.5 

BNGINEERING&SCIENCE TECH NEC 

CALIFORNIA 32.9 3.4 39.6 

FLORIDA 10.2 0.7 12.3 

ALL OTHER TECHNICIANS NEC 

CALIFORNIA 8.6 0.9 10.2 

COMPUTER PROGRAMMERS i 

CALIFORNIA 28.8 2.0 38.6 

NEW YORK 21.8 1.1 26.2 

TEKaS 15.4 0.8 > 20.2 

COMPUTER SYSTEMS ANALYSTS 

CONNECTICUT 3.5 0.4 4.9 

NEW YORK 16.8 1.0 22*1 



1.7 ' 

1.5 

1.6 

1.3 
1.7 
1.8 
4.1 
1.4 
2.3 
6.0 
4.4 

I. 8 

3.5 

6.5 
1.8 
1.3 
1.2 
2.0 

10.1 
2.5 
1.9 

4.8 
1.8 

II. 1 
1.4 

2.^ 
2.7 
1.4 
1.5 
3.2 

3.0 
1.0 

5.5 
1.2 

1.4 

3.6 
1.8 
1.4 

0.8 
1.8 



4.5 
4.1 
4.4 

5.2 
4.1 
2.7 
4.5 
2.9 
3.6 
3.0 
4.6 
4.2 

3.6 

4.1 

4.0 
4.5 
3.7 
3.2 

3.3 
2.9 
4.4 

3.6 
3.2 

4.4 

3.3 
4.8 
3.6 
3.5 
2.8 
3.8 

4.3 
4.0 

3.1 
3.2 

2.8 

5.0 
3.1 
4.6 

6.0 
4^ 



10.3 
8.4 
9.7 

11.2 
10.0 ^ 

9.9 
10.0 

9.2 

9.9 

9.0 
10.4 

8.9 

9.4 

9.7 
11.0 
11.0 
8.7 
9.2 

8.0 
8.7 
9.4 

8.8 
8.1 

9.8 
9.8 
10.3 
9.1 
8.8 
8.8 
9.5 

9.5 
10.1 

8.3 

8.6 

7.5 

10.0 
8.3 
9.8 

14.0 
10.4 



0.8 


0.8 


OA 1 


0.5 


0.6 


1 nfl 1 

1 UO . 1 


1 . 3 


U . 7 




1.9 


0.6 


32.7 


1;7 


0.7 


42.2 


1.6 


0.8 ' 


51.0 


4.6 


1.8 


1 A 7 


1.4 


0.6 




2.6 


1.0 


Jo • u 


5.4 ' 


2.4 




6.3 


2.0 


31.3 


1.6 


0.7 


44.1 


3.2 


1.3 


AS n 


6.5 


2.8 


42.6 


1.4 


U . o 




z . u 




30»5 


1.7 


0.5 


28.6 


3.0 


0.8 


27.7 


5.3 


3.7 


70*7 


1.0 


1.0 


96.5 


l.:7 


0.8 


47.5 


8.0 


1.9 


23.5 


4.6 


0.7 


14.6 



14.6 
1.4 
4.8 
3.3 
1.3 
2.1 
6.1 

2.0 
0.5 

6.6 
2.1 

1.6 

9.8 
4.3 
4.8 

1.5 
5.3 



4.6 
0.6 
1.0 
1.1 
0.6 
0.6 
1.3 

1.2 
0.5 

2.1 

0.5 

0.5 

1.6 
0.7 
0.6 

0.5 
0.8 



32.5 
42.2" 
21.0 
32.9 
41.9 
29.1 
22.2 

61.2 
85.2 

31.3 
21.4 

31.7 

16.1 
15.6 

i2.i 

31.1 
14. 
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<Ief»(Sd related, as will 45 percent and 42 percent of the new jobs in New York told 
Connecticut respectively. Large increases in the numbers of Industrial Engineers, 
Mechanical Engineers and Other Engineers are forecast for California, where over 
40 percent of the new jobs in these occupations will be defense-related Mechanical 
^ Engineers will also be in h^h demand in Connecticut, Florida, Massachusetts and 
Texas. The aerospace industry, manufacturers of electronic equipment (particularly 
communications equipment), and producers of ordnance and accessories are the 
primary sources of new jobs for professional and technical occupations in these 
states. Other sources of new employment for engineers and technicians include the 
construction industry and business services. 

> ■ ' ./ - 

Table n.6 shows the forecast for 10 states in which employment growth for selected 
crafts and kindred workers will be especialty rapid. Almost all of the growth in 
employment of Aircraft Mechanics and Inspectors in Connecticut will be defense- 
related, as will about half the new jobs for Inspectors and Testers in California. 
Florida will see significant increases in demand for Blue Collar Worker Supervisors 
and Inspectors, and Texas c^will experience growing demands for Electricians, 
plumbers and other construction crafts workers, aircraft and auto mechanics, and 
sheet metal workers. Connecticut's airiSraft indStry is the source of growth in 
demand few* Aircraft Mechanics, and in Florida's tJemand for Blue Collar Worker 
Supervisors can be traced primarily to rapid growth in new construction, wholesale 
and retail trade and electronic equipment The latter industry is the primary source 
of new employment for inspectors in the three states shown and for Testers in 
California. 

* 

Rapid growth in state-level employment of selected operative occupations is more 
geographically dispersed, as can be seen in Table 0.7. However, California, 
Connecticut, and Texas are the key states facing potential shortages. These three 
states will be the source of many new jobs for assemblers, particularly Electrical 
and Electronic Assemblers. California will also see a . rapid growth in demand for 
metalworking occupations, particularly Drill Press and Boring Machine Operators, 
Electroplaters, Lathe Machine Opertors, Machine Tool Operators, Milling and 
Planning Machine Operators, and Filers, Grinders, Buffers and Chippers. In most 
cases, more than one out of every three new jobs will be defense-related, and in 
many cases over half the new jobs wiU be defense-related. 
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' TABLK II.6: FORBCASr OF EMFLOYMKNT OF SELRCTKD 
CRAFTS AND KtNDkBU WORKERS IN SELEClTEft STATE? 
(THOUSANDS OF PERSONS EXCEPT AS NOTED) 

' 1981 1987 AVO. ANN. X CROWTH NET NEW EMPLOYMENT DEFENSE 

- — - SHARE or 

OCCOPATIOH/REGION TOTArOEFENSE TOTAL DEFENSE TOTAL ^^V^iNSB^^^ TOT^ 

ELECTRICIANS 

TEXAS 47.3 U4 

PLUMBERS4 PIPEFITTERS 

o CALIFORNIA 41.0 2.4 

TEXAS 37.9 l.O 

CONSTRUCTION CRAFTS WORKERS* NEC 

CALIFORNIA 212.0 9.7 

COLORADO 32,8 « 1.1 

CONNECTICUT 2 3.4 1.0 

MASSACHUSETTS 41.8 1.3 

NEW JERSEY 48.6 1.1 

OKLAHOMA 23.9 0.8 

TEXAS ' 199.3 4.3 

VIRGINIA 46.2 1.9 

AIRCRAFT MECHANICS 

CALIFORNIA 10.9 1.9 

. CONNECTICUT 3.1 1.1 

' TEXAS 6.1 1.0 

AUTO MECHANICS4REPAIRERS 

CALIFORNIA 109.9 4.1 

FLORIDA 46.0 1.5 

TEJCAS 71.8 2.3 

MACH. TOOL SETTERS, METALWORKINC 

CALIFORNIA 5.9 0.9 

SHEET-METAL WORKERSfcTlNSMlTHS 

TEXAS 19.2 0.8 

INSPECTORS 

CALIFORNIA 53.2 8.2 

CONNECTICUT 11.9 2.2 

FLORIDA 11.4 1.5 

TESTERS 

CALIFORNIA 12.8 2.2 



55.5 


2.2 


2.7 


7.5 


8.2 


0.8 


9.3 


47.2 . 
45.4 . 


1.7 
1.6 


2.4 
3.0 


7.8 
7.5 


6.2 
7.5 


1.4 

0.5 


4 t .0 

7.3 


243.6 
39.6 
27.8 
48.2 
58.1 
30.9 

240.2 
53.4 


15.4 
1.9 
1.5 
1.9 
1.6 
1.3 
6.7 
2.5 


2.3 
3.2 
2.9 
2.4 

4.4 
*3*2 
2.5 


8.1 
8.4 
7.6 
6.2 
6.6 
8,8 
7.9 
4.9. 


31.6 
6.8 
4.5 
6.5 
9.5 
7 .0 

40.9 
7.2 


5.7 ^ 

0.7 

0.5 

0.6 

0.5 

0.5 

2.5 

0.6 


IB. 2 

III . 3 

8.9 
5.3 
# . o 
6.0 
8«6 


13.4 
4.0 
7.3 


3.1 
1.9 
1.5 


3,5 
4.4 
3.0 


8.5^ 
10.4 
7.8 


2.5 . 

0.9 

1.2 


1.2 
0.9 
0.5 


48.0 
93.7 
46^4 


129.9 
55.2 
84.9 


5.9 
2.2 
3.3 


2.8 
3.1 
2.8 


^ 6.3 
. 6.3 
6.1 


19.9. 

9.3 
13.1 


l.« 
0.7 
1.0 


9.1 
7.3 
7.6 


6.9 


1.5 


2.7 


8.3 


1.0 


0.6 


55. a 


22.2 


1.3 


2.5 


7.8 


3.0 


0.5 


15.0 


61.9 
13.6 
14.1 


13.0 
3.7 
2.5 


2.5 
2.3 
3.5 


7.9 
8.7 
9.0 


8.6 
1.7 
2.6 


4.8 

1.4 

1.0 


55.6 
83.9 
38.2 


15.6 


3.7' 


3.3 


> 9.0 


2.5 


1.5 


^ S3. 2 



31 



r 

o 




OCCOPAtlON/REOlOH TOiAU .DE.BNSE TOTAU DEFENSE _ ^0 ^ 
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Tid>les n^S-ILlO show forecasts of employment for selected occupations in selected 
metropolitan areas. Among professional, and technical occupations, t^je suppty of 
particular engineering occi^>ations may become critical in as mai^ as 16 major 
metropolitan areas. Seattle will need a substantial increase in Aero-astronautic 
Engineers, Boston, Nassau-Suffolk, New York, Phoenix and San Jose will require 
many more Electrical Engineers and Los Angeles will need a significantly increased 
supply of Industrial Engineers and Other Engineers, These results are displayed in 
Table E8. As can be seen, the rate of growth in ^mployment of engineering 
occupations in these metropolitan areas exceeds the total national employment 
growth rate by several orders of magnitude, and the defense share of each is 
projected to rise sharply. Over IB percent of net new jobs for electrical engineers 
win be located in the 5 cities shown, and from 30 to 67 per<ient of these jobs, 
depdiding on the city, will be^equired to satisfy defense neecjs, Los Angeles can 
expect to provide about 10 perWnt of all new jobs for Industrial Engineers and 
nearly 16 percent of all new jobs fbr Engineers, NEC. Nearly/ all of the latter will 
be to satisfy defense needs. / 

Los- Angeles may face shortages in the supply of other professionals, including 
Drafters, Electrical and Electronic Technicians,. Engineering and Science Techni- 
cians, NEC and Professional and Technical Workers, NEC. Anaheim, Dallas-FL 
Worth and S^ Jose will have many new jobs tor Electrical and Electronic 
Technicians and Professional and Technical Workers, NEC. The latter occupation 
will also be in high demand in Denver, Houston, Phoenix, San Diego, San Francisco 
and Wichita, and Boston will see rapid increases in the demand for Electrical and 
Electronic Technicians. 

Many of these same cities will be the source of rapid growth in the demand for, 
selected craft workers and operatives as shown in Table n.9 and 10. Los Angeles 
will experience especially rapid growth in dejmand for each of the crafts occupations 
listed, and Dallas-Ft Worth will experience rapid griowth in , three categories ?)f 
crafts workers. These two metropolitan areas are also primary sources of new 
employment for equipment operators. / 



33 



1911 n«i «»«• *««• ' """""^II Ilff.ll!!!."!"™!?! 



DEFENSE 
SHARE OP 
GROWTH (X) 



Iero-astronautic engineers 

SEATTLE ^-^ 
ELECtRlCAL ENGINEERS 

BOSTON ^^'^ 
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TABLE tl.9: FORECAST OF EMPLOYMEMT OF SKLRCTED 
CRAFTS AND KINDRED WORKERS IN SELECTED METROPOLITAN AREAS 
(THOUSANDS OF PERSONS EXCEPT A$ NOTED) 



1981 



1987 AVC. ANN. X GROWTH NET MEW EMPLOYMENT DErENSC 

. SHARK or 

OCCUPATION/REGION TOTAL DEFENSE TOTAL DEFENSE TOTAL DEFENSE TOTAL DEFENSE GROWTH (X) 



ELECTRICIANS 



LOS ANGELES 


6.1 


1.3 


7.3 


PLUMaERSft PI PEFITTERS 


0.9 


4.3 


LOS ANGELES 




CONSTRUCTION CRAFTS 


WORKERS^ NEC 




ANAHEIM 


4.1 


1.0 


5.1 


ATLANTA 


4.3 


1.1 


5.2 


DALLAS-FORT WORTH 


6.2 


uo 


7.4 
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4.5 


HOUSTON 
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1.1 


7.2 
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16.1 


3.4 


19.8 
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1.4 


8.3 


SEATTLE 
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1.7 


0.6 


2.2 
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5.0 


LOS ANGELES 


17.1 


4.2 


20.6 


SAN JOSE 


6.6 


1.3 


8.4 


TESTERS 








LOS ANGELES 


3.6 
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0.9 
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0.7 


3.5 


8.0 


. 3.7 


2.0 


3.4 


8.1 


1.5 
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TABLE II. 10; rORBCASt OP EMPLOYMENT OF SEtECtBO . i 

OPERATIVES IN SELECTED METROPOLITAN AREAS 
(THOUSANIIS OF I'EKSONS EXCEH* AS NOTED) 

lOBI 1987 AVC. ANN. X GROWTH NET NEW BHPLOmNT DErENSB 

- - — SHARE or 

OCCUPATION/REGION TOTAL DEFENSE TOTAL DEFENSE TOTAL DEFENSE TOTAL DEFENSE GROWTH <X) 



AIRCRAFT STRUCTURE6SURFACE ASSEMi 
HARTFORD 1.8 0.8 

LOS ANGELES 4.2 1.7 

ELECTRICAL6ELECTR0NIC ASSEMBLERS 



2.3 
5.3 

8.6 
12.2 
7.1 
16.6 
5.9 
16.6 



19.7 
7.0 
29.5 
15.6 
21.4 
8.5 
9.6 
58.8 
11.5 
8.3 
10.2 
32.6 



ANAHEIM 7.0 1.3 

BOSTON 10.2 1.7 

DALLAS-FORT WORTH 5.6 1.3 
LOS ANGELES . 13.2 3.0 

PHOENIX 4.7 0.7 

SAN JOSE 13.6 1.9 

ASSEMBLERS, NEC 
ANAHEIM 15.7 3.2 

BINCHAMTON 6.0 1.2 

BOSTON 24.9 3.7 

BRIDGEPORT 13.4 1.7 

DALLAS-FORT WORTH 17.5 2.8 
DENVER 6.8 1.3 

HARTFORD 8.3 1.3 

LOS ANGELES 47.4 10.4 

WrOENiX 9.0 1.4 

SAN DIEGO 6.6 1.5 

SAN FRANCISCO 8.6 1.0 

SAN JOSE 25.3 5.4 

DRILL PRESSiBORlUG MACH. OPER. 

LOS ANGELES 5.4 1.0 

GRlNDlNGfcABRAD^DG MACH. OPER. 

LOS ANGELES 5.8 i.i 

LATHE MACHINE OFE|tATORS» METAL 

LOS ANGELES 7.8 1.4 

MACHINE TOOL OPERATORS, COMB. 

LOS ANGELES i 8.0 I . ) 

MiLLINGfi. PLANING MACHINE OPERATORS 

LOS ANGELES 4.3 1.2 

WELDERS&FLAME CUTTERS 

LOS ANGELES 14.5 2.2 

FILERS, GRINDERS, BUFFERS4CHI PPERS 

LOS ANGELES 5.1 1.1 6.1 

OPERATIVES., NEC 
DENVER .48.2 3.5 57.1 

ORLANDO 18.1 1.4 21.2 

PHOENIX 36.4 2.5 42.9 

SAN JOSE 38.0 4.5 45.3 
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1.0 
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SECTION mi METHODOLOGY 



As summarized by the simplified diagram in Figure in.l, the Regional Ofecupalion 
Planning and Evaluation System is comprised of six major components. Each 
component performs a specialized role in estimating state- and SMSA-level employ- 
ment by occupation. The starting point for analysis is the Defense Interface Model 
in which assumed levels of expenditures for defense and their distributions among 50 
bucket categories are initially evaluated as to their impacts on industrial produc- 
tion. The outputs of the Defense Interface Model are then used as inputs to BRVs 
U.S. Macro Model to determine impacts on key macroeconomic indicators, including 
components pf Gross National Product (i.e., personal consumption expenditures, 
investment, exports and imports, and federal and statq and local government 
purchases), interest rates, prices, wages, and employment. Forecasts1fro«i-the U.S. 
Macro Model are used in turn within DRI's Defense Interindustry Forecasting Model 
to estimate sectoral output and employment. The output and employment forecasts 
are then disaggregate^ to the state and SMSA level in a regionalization component, 
and the employment estimates are distributed among occupations in DRFs national 
Occupation by Industry Model. The regional estimates of employment are then 
merged with the occupational employment estimates to arrive at estimates of 
employment by occupation in each of the 50 states and the District of Columbia, 
and in each of 70 SMSA's. This section describes each of the components of ropes in 
further detail, and provides discussions regarding assumptions and data used in the 
methodology. 

T^e Defense Interface Model 

The Defense Interface Model is a staging area for detailed forecasts of the impacts 
of expenditures for defense on the U.S. economy. A user of the model provides 
assumptions regarding total expenditures for defense and their distribution among 
the fifty budfeet account categories listed in Table m.l. The Interface Mod^T 
evaluates these inputs using a database containing information on the distribution\of 
expenditures in each budget category among 400 supplying industries comprising thes 
entire economy. The Interface Model uses these data to estimate changes to 
baseline estimates of industrial production given alternate assumptions with regard 

i 
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Figure III.1 

' Simplified Diagram 
of the 

Regional^Ocoqation Planning and Evaluation System 
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MODEL 
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TABLE nu DEFENSE 



No. * Name ■ 

Military Personn^^ 

1 < Army ^ 

2 ' Navy ; \ 

3 , . Marine Ck>rps 

4 ^ Air Force 

5 Army Be^rve 

6 ' Navy Resqjrve 

7 r • Marine porps Resehfe 

8 ^ Air Force Reserve 

9 Army National Guard | 

10 , Air Force National Guard ^ 

11 Retired Pay, Defense 

Operation and Maintenance 

12 Army 

13 Navy. 

14 Marine Corps ^ 

15 Air Force 

16 Defense Agencies 

17 Army Reserve 

18 • ' Navy Reserve 

19 Mar iae Corps Reserye 

20 Air Force Reserve 

21 Arrfty National Guard 

22 . Air National Guard 

Procurement 

Ar(irty 

23 ^ Aircraft 

24 ' Missiles 

25 Weapons and Tracked Vehicles 

26 ' Ammpnition 

27 V . V Other 



JRE CATEGORIES 

No. Name 

Procurement (conVd) 
Navy 

28 • Aircraft 

29 Weapofts 

30 Ships and Conversions 

31 r Other 

32 / Marine Corps * 

Air Force ^ • 

33 ^ ' Aircraft 

34 ' Missiles 
.35 : Other 

36 Defense Agencies 

Research, Development, Test 
and Evaluation 

37 , Army ' 

38 . Navy 

39 ' Air Force 

40 Defense Agencies V 

Military Construction 

41 Army 

42 ' • Navy 

43 Air Force - ^ 

44 Die fense Agencies . 

45 Army National Guard 

46 Air National Guard 

47 ^ Aijmy Reserve . 

48 . Navy Reserve 

49 Air Force Reserve. . 

50 Family Housing 
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to expenditures for defense. The Interface Model also provides forecasts of final 
demands for goods and services neceissary to support defense initiatives. 

• .a. . ■ ^ 

V - . * 

The DRI V.8, Macro Model 

« 

The DRI U.S. Macro Model uses inputs from the Interface Model and other 
6 assumptions to generate unique forecasts • of economic activity at an aggregate 
national level. This model is the core component of all DRI services, providing the 
linkage between total U.S. economic activity, key U.S. industries, and major 
international economies. Using the Model, DRI economists prepare short-term and 
long-term forecasts of the major dimensions of the U.S. economy on a monthly 
basis. These forecasts project disaggregations of consumer spending, business 
investment in plant, equipment, and inventories, construction activity, government 
receipts' and expenditures, wages, interest rates, major price indexes, and the 
composition of exports and imports. A complete set of financial ^projections, 
interest rates, monetary aggr^ates,hoMsehpld apd corporate flows of funds, and 
mortgage activity is provided. An outline of the 100Q-*variable Model by major 
sector follows. • 

Inflation Rates; Measures of the three components of .consumer price inflation are 
included in the Model. The "^"core" rate of inflation is defined as that part of 
inflation which can be traced directly or indirectly to expectations determined by 
past experience. The "shock" rate of inflation is attributable to shocks such as 
energy and food price hik^s. The "demand" rate of inflation is attributable to excess 
aggregate demand. 

Consumption! The DRI model disaggregates consume^ spending into 14 categories, 
relating them to disposable income, relative prices, demography, physical stocks, 
risk and sentiment variables, and household financial assets and debt. The 
traditional role of current-period income has thus been deem'phasized while the 
impact of the financial sector has been strengthened, 

Housif^; The housir^ sector explicitly models the supply of three types of housing 
(single-family and multi-family starts, find mobile home shipments) relying heavily 
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on financial and profitability measures. Housing demand is modeled from' demo- 
graphy, income, consumer confidence and. relative cost Supply and demand are 
brought together in measures of disequilibrium, including vacancy rates and the 
inventory of houses for sale. - , 

Bnriness Investment ; • The investment equations are based on the Jorgenson^ 
neoclassical approach modified to include (1) the impact of poUution abatement 
requirement^ (2) an accelerator term capturing the greater need to replace capital 
given higher utilization rates, and (3) a sale^ disappointment term depressing 
investment A measure of the cost of capital which reflects the actual mix of debt 
and equity financing is used. Corporate debt service also enters separately, further 
strengthening the impact of financial conditions. Investment equations for 22 
separate industries use a similar-neoclassical approach. 

Inventories ; The standard relationship between sales and the desired stock of 
inventories forms the basis of the inventory equatioa Deviation 6f sales .from 
projected sales expectations captures unintended accumulation. The cyclical be- 
havior of inventories has been -heightened through the -use of both capacity 
utilization and vendor performance, creating a very sensitive production-inventory- 
price loop. . 

F^deral^emment ;' The Federal Government sector of the DRI model is designed 
to capture the broad detail of Federal program activity and the automatic-, 
stabilizing features of the defense purchases, nondefehse purchases, grant-in-aid, 
transfers to foreigners, wage accruals less disbursements, and subsidies less surplus 
ot government enterprises. The remaining elements of the.budget which respond 
directly to the level of economic activity .are modeled endogenously. These include; 
transfers to persons, interest payments, and all receipt categories, such as personal 
tax and nontax payments, corporate tax accruals, indirect business taxes, and social 
insurance contributions. A number of fiscal policy simulation levers can be used in 
the Model to ascertain the impact "of federal government policy Upon the major 
dimensions of the economy. 

* ■ - . 

^t«t^ and Local Government ; The formulation of the behavioral equations in the 
state and local sector reflects the high degree of interdependence of revenues and 
expenditures. In the DRI Model, the state and local sector is treated as an 
endogenous behavioral component of the economy. Thus, local fiscal behavior is 
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endogenously determined from the sector's revenue needs, making outlays dependent 
on the financial position of state and local governments, their normal growth of 
revenues, and demographic factors. 

Foreign Trade : The foreign trade sector includes disaggregated equations for six 
categories of commodities and services for both exports and imports. The equations 
rely primarUy on relative prices and activity variables. The foreign activity 
measures and the exchange rate are exogenous, although the level of U.S. activity 
does affect the .foreign economies through the use of reflection ratios. 

Wages and Prices : The fundamental wage equation captures the impact of both, 
inflation and labor market conditions. A total of 19 wholesale prices and 23 price 
deflators are modeled using a stage-of-processing approach, with the equations using 
constrained weights on input-cost terms from the input-output matrix. Labor and 
excise tax costs as well as demand measures are also added to the equations. 

Income : Profits are forecast with a behavioral equation relying on output, price- 
cost spreads, and capacity utilization. Personal income depends on the overall level 
pf economic activity determined on the expenditure side. 

Unemployment : The aggregate unemployment rate is forecast using a traditional; 
Okun's Law approach. A set of social indicator equations also calculates the 
detailed structure of unemployment by age, sex, and race. 

Interest Rates : The model includes forecasts for 25 major interest rates through a 
segmented market determination of the demand-supply behavior as it pertains to 
each market. Long-term rates ate determined separately from short-term rates, 
relying primarily on inflation expectations and market-specific demand and supply 
of liquidity. The short-term rates are also determined from the interaction of the 
supply of liquidity, in this case largely determined by monetary policy as weU as 
portfolio adjustments of lending institutions, and by the market-specific liquidity 
de.mandSi ' 

Flow of Funds: The Model includes equations for the non-financial corporate 
balance sheet items, broken down into uses and sources of funds, details^ of 
household financial assets and liabilities, and a highly disaggregated representation 
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of mortgage market Inclusion of this detail allows more aiccurate forecasting of , 
the GNP expenditures totals because explicit balance sheet constraints are avail- 
able. 

Industry Production ; The set of 56 internally simultaneous industry production 
equations rely on an input-output approach with the trend and cycle influences on 
the level of production corresponding to a given level of output explicitly modeled. 
Systematic influences such as detailed changes in the mix* of final demands are also 
included. Estimates of the impacts of purchases for defense are explicitly captured 
through links to the Defense Interface ModeL 

Industry Emplovment ; The production equations are supplemented with a set of 30 
industry employment equations embodyir^ a production function, relying on the 
appropriate output measure and a time tr^end as a proxy for the long-run trend in 
productivity. The stickiness of employment with respect to production is captured 
through a partial adjustment coeffifeient, attached to the prior level of employment. 

The major innovations of the Model are described below. 

(1) Modeling Sectoral Flow of Funds. Balance Sheets, and Financially-Real 
Interactions. Decisions concerning uses and sources of funds are explicitly modeled 
in a simultaneous framework; the evolution of the corporate balance sheet is an 
endogenous result Outlays jf or physical or financial assets (uses of funds) are 
accompanied by the requisite financing. Sources of financing include cash flow, 
proceeds from the sale of financial assets, accumulation of short- and long-term 
debt, and new equity issues. The need for external financing is the gap between 
internal sources and projected uses of funds. The profile of financing that closes 
this gap depends upon alternative costs of the vll|ious financial instruments and the 
existing balance sheet position. Given the determination of the various sources and " 
uses of funds for each period, the resulting balance sheet is calculated by a set of 
identities. Hence, the flows of funds behavior determines the nature and composi- 
tion of the corporate balance sheet 

The balance sheet conditions produced by the corporate flow of funds model become 
significant inputs for the business spending equations. Some of the - traditional 
balance sheet liquidity ratios and the. composite interest burden relative to cash 
flow are variables whi^ help to explain business outlays on fixed, investment, 

■ , ^ J - . ■ 
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inventories, and employment , These variables provide an important new set of links 
from financial conditions to real spending, and raise the power of monetary policy. 
These liquidity effects si4>stantially enhance, the impact of monetary policy on 
business spending beyond those identified through interest rate and cost of capital 
measures. This innovation increases the Model's cyclical representation of the 
economy. 

,(2) Stage-of-Processing Approach to Prices . This approach has enabled develop- 
ment of econometric models which trace inflationary impulses from the raw 
materials stage through semi-finished, finished wholesale, and retail prices. At each 
stage of processing, the prices from the previous stage provide an estimate of 
material costs. Labor costs and demand measures are added in equation^ for the 
price index of the particular stage. Among the rivt material prices in the sector are 
the prices of world oil, lumber, and the composite wholesale price index for 
agricultural commodities. The prices of semi-finished goods include such processed 
materials as metals, paper, and the composite price of energy, and fabricated 
metals. Finished goods prices at wholesale include machinery, transportation 
equipment,' and processed foods. At the retafl stage, the model includes the 
Consumer Price Indexes for food, nonfood commodities, and services. GNP 
deflators in turn are calculated principally from the particular wholesale, and 
consumer prices, following the technique used by the Bureau of Economic Analysis. 
This approach permits the model to reflect the impact of alternative OPEC pricing 
strategies or varying agricultural prices. 

(3) More Elaborate Modeling of Supply Conditions and Their Impacts on Prices and 
Inventory Behavior . Econometric models represent market behavior rather than 
government controls of physical quantities or price ceilings. Thus, modeling of 
supply conditions has to be carried out in the context of market behavior of prices 
and quantities. The DRI Model represents such behavior in several quite elaborate 
ways. First, the Model calculates the utilization rates of manufacturing as a whole, 
of the materials industries, and of several individual industries. Capacities are 
estimated from investment outlays for 2-digit level industries. Production is 
estimated from the flexible coefficient input-output block in the ModeL These 
utilization' rates are important inputs to the stage-of-processing equations for 
wholesale prices. UtiUzation rates also play a role in profit and productivity 
equations. 



A second important measure in the DRI Model increases the sensitivity of industrial 
prices to demand, particularly to excess demand. This measure, "vendor perform- 
^ance," is a widely-reported response in the monthly Survey of Purchasing Exec- 
utives, who are asked whether they are experiencing slower deliveries. Vendor 
perfwmance has long been recognized as a leading business cycle indicator. Used in 
wholesale price equations, it greatly increases explanatory power. 

Third, the Model calculates aggregate suppty, which affects the unemployment rate, 
wages and prices. Finally, when a particular commodity is in an extraordinary 
supply situation nol created by market forces and therefore not reflected in ^nce 
behavior (e.g. strike disriptions or OPEC embargoes) special model solutions can be 
devel(^ed with demands held back by the particular supply cocfetraint. 

(4) Inventory Behavior and the Inventorv-Produetion-Price-Loop , The DRI Model 
contains av^^ignificant innovation in its inventory equation. The utilization rate of 
industry was shown to affect inventory behavior. When utilization is high, delivery 
periods lengthen, and, the optimal inventory stock is therefore larger for a given 
level of sales. 

However, the utilization rates are sluggish and imprecise measures. Consequently, 
it has proved necessary to develop an approach to inventory behavipr which 
corresponds more closely to the highly unstable behavior which has been observed in 
the postwar years. This new approach is based on the use of the vendor performance 
measure that was also found to be powerful in price equations. - When vendor 
performance deteriorates, the response of purchasing executives is to become more 
aggressive, and to seek to hold larger inventories. 

(5) Modeling Expectations and Error. The experience of the last few years has 
shown that businesses do make mistakes on occasion by acting on false expectations 
about the future paths of their markets, prices, and costs. The econometric models 
of the J.960*s and early 1970*s emphasized adaptive expectations and sluggishly 
acting distributed lag formulations which typically understated the important role of 
error in the business cycle. The DRI Model marks a major research effort to 
develop spending equations with sufficiently elaborate expectation^ mechanisms to 
calculate the deviations between business expectations and actu^Lifesults. 

(6) The Industry Production Equations . These equations embody elements of the 
input-output structure withiiT production. Previously; econometric models used 
^'bridge" equations that were driven entirely by the final demands, reflecting inter- 
industry relations only through the matrix of input-output 'bridge" coefficients that 
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derive production from final demands. The new structure explicitly shows how 
finished good production determines material?' output, thereby allowing inventory 
and other changes in a "downstream" industry to impart a greater sensitivity to 
materials industry activity. 

(7) The Investment Equations . These equations while still based on the Jorgenson 
neoclassical aj^roach, have reintroduced utilization rates as proxies of future 
business-output expectations. Also, a more precise measure^r the cost of capital 
is now employed, reflecting the actual mix of financing and the cost of equity 
capital This modification strengthens the balance sheet effects. 

(8) A Disaegregated Foreign Trade Sector . The Model now includes a detailed 
structure of U.S. foreign trade. The equations folldw economic theory closely, 
relying on relative prices, relative activity levels, ahd a few commodity-specific 
variables. The activity levels of the foreign trading partners are rtiodelejd through 
their production indexes. In forecasting, the DRl U.S. 'Model uses the forecasts 
developed by the DRI International Group. However, to make the simulation 
properties of the Model more realistic, reflection ratios are used for our trading 
partners. The U.S. economy is so large that one must calculate its impact on its 
partners, and the reflection of their changed situation back on U.S. exporjts, imports, 
and activity. 

The Defense Interindustry Model 

Outputs of the DRI macro model and the Defense Interface Model are used to drive 
DRI's Defense Interindustry Forecasting System which includes a large scale (403 
sector) input-output forecasting' model This nfiodel provides detailed estimates oaf 
the flows of goods and services between industries and to final consumers. The 
model was devebped using data on the interindustry structure of the U.S. economy, 
published by the Department of Commerce, Bureau of Economic Analysis, and 
updated by DRI using state-of-the-art techniques* The extensive detail on the 
distribution of defense expenditures is explicitly included in the model's framework* 

The structure of this key component of ROPES is demonstrated by the simplified * 
flow-diagram in Figure III.2. As can be seen in the diagram, the input-output model 
is initially driven by the DRI Macro Model, which provides estimates of GNF 
disaggregated into 58 components. These components provide some detail on 
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Figture III.2: Structure of ' the Interindustry Model 



< 



EMPLOYMENT 
MODEL 



> 



Empioymont 
, Coefficients 



Sectoral 
Employment 



DRi 

MACRO MODEL 



ONP 
Components 




> 



( 



MACRO - I/O 
LINKAGE 
MODEL 



Final Demand 
Components 



INPUT-OLTTPUT 
MODEL 



Constant $72 
Sectoral 
Outputs 




CPS 
MODEL 



) 



i 



CPS Price 
Projections 



PRICE 
MODEL 



) 



Sectoral 
Prices 



COEFFICIENT 
PROJECTION 
MODEL 





Rowscalers 




and 




Coefficient 




Profections 



I 



Current $ 
Sectoral Outputs 



ERIC 



40 



48 



personal consumption expenditures, private investment in pUmt and equipment, 
feaen* state and iocal government pu'tel^ses of goods and ^«^'ees, exports^^ 
• imports. The DRI Macro Model also drives DRFs Cost Foreeast.ng Service (CFS) 

Model 

The CFS Model provides detatted price and wage forecasts based on analyses of ^ 
industrial supply and demand. Supply is examined according to stages-of-process.,^ 
That fa, each commodity price is ana^ed in terms of the labor, materml and enerfa,. 
™ix specific to its production process. Market conditions and external events are. 
also included in the analysis. Demand analysis is based on a deUneation of end-use 
marlcets for, each commodity, as well as identification of the variable .elationsl,^, 
between market strength and price change Statistical method^are used to Kienttfy 
and weight the most significant external influences on price and to represent the 
timing of s^ply and demand influences on price behavior. The model prov^es 
forecast for over 250 producer price indexes, hourly earnings of construct.on 
workers and preduction workers in over 40 major SIC industries, facihty cost 
indexes, transportation cost indexes, and selected Consumer Price Indexes. 

The Price Model translates forecasts l,y the CFS Model into estimates by detail«J 
product category, correspondi,* to the 403 industry breakdown «^;; 
equations in the Price Model use an average of downstream prices for matenals 
combined with labor cost forecasts from the CFS Sodel, weighted using the input 
structures of individual industries. These sectoral prices are used m the interin- 
dustry fmmework to enhance estimates of final demand (i.e., the GNP components) 
from the Macro ModeL 

Annual forecasts for 160 final demand categories are projected in the Macro-1/0 
Bnkage model This part of the interindustry Model is driven by the 58 GNP 

components from the Macro ModeV as wen as 21 additional var«bles from the 
MacL Model and several price variables from the Sectoral Price Model. The t nal 
demand components include 14 personal consumption categories, 14 construction 
categories, 71.plant and equipment investment categories, 10 govemm«it purc^e 
cat^ories, 29 export categories, 26 import categories, «.d 1 inventorv change 
■■ category. ' Estimates for 17 of these categories come directly from the Macro 

Model, the remaining series are estimated as shares of m appropriate GNP 



component using key mix, price, trend and cycle variables. Defense final demand 
further disaggregated into the 50 categories listed in Table IIU, above. I , 

■ • ■ ■ • U 

Sector price forecasts and macro variables are also used to drive the mtermdusiiny 
coefficient projection model The purpose of this model is to estimate changes^un 
the structure of interindustry relationships in respOTse to Changes in P^^s, 
technology, and taste. The interindustry structure is represented in the mod^t^y 
interindsutry sales coefficients. In those sectors of the economy where changjbs in 
the structure take place rather slowly, fixed 1978 coefficients are used over the 
forecast horizon. In those sectors where change is known to be rapid) h6wever, the 
coefficients are projected forward over time. 

Where data is available from DRI industry models or other sources on anticipated 
future changes in end uses of a specific commodity, such projections are directly 
incorporated into the model For example, the DRI Energy Service forecasts 
detailed information on energy use by broad sectors. The energy coefficients hr the 
interindustry model are projected forward in a consistent manner using this 
information. Similarly, the DRI Steel Service forecast of changes in end uses of 
steel by consuming sectors are directly translated into projections of steel coeffi- 
cients in the interindustry model 

For those sectors where structural^change is expected to be rapid, but where such 
detailed information is unavailabli^ coefficients along an entire row will be 
projected by a rowscaling method. Rowscalers are derived by taking jthe ratio of 
actual sectoral output to that generated by multiplying base year 1978 coefficients 
by known sectoral output levels. If this process is repeated for each year in which 
sectoral output levels are known, a time series of rowscalers can then be created. 
This time series indicates whether a specific commodity is being used niore or less 
intensively as an input by all other sectors in the economy over ^:ime. By definition, 
since the base year is 1978^ the roWscalers have a value of 1.0 in that ye^r. Thus, if /( 
the rowscaler value for electronic components is .75 in 1972 for example, it implies. 
* that on the average the use of electronic components as inputs per unit pf output by 
all sectors in the economy has grown by about 30% between 1972 and 197$. 
• . ■ . * ^ i 

A set of rowscalers for 40 sectors was derived for the period 1963 toj 1978. For 
those sectors where the values of the rowscalers vary closely around Ij.O over the 
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interval, it can be deduced that change in structure occurs slowly so that 
coefficients may be kept at their fixed 1978 values over the forecast horizon. For 
those sector^ whose rowscalers show significant growth or decline over time, 
coefficients can be expected to show continuing change in the future. To capture 
these changes, a set of rowscaler equations was estimated. The historical 
rowscalers were regressed against relative prices, as/well as cyclical and trend 
variables from the DRI Macro Model. Given price projections from the Interindustry 
Price Model and forecasts of the relevant macro model variables, the Rowscaler 
Model is solved to yield the adjustment factors for technical coefficients along a 
given row. These rowscaler projections are then incorporated into the output 
equations of the model in the forecast mode. 

Although a rowscaler for a specific sector may have shown rapid growth or decline 
in the past, this rate of growth may not necessarily continue in the future. For 
example, historically the output of synthetic fibers has been growing at a rapid 
pace, while the cotton sector has been declining^. Due to faetors such as marker 
penetration, changes in relative prices, and the emergence of fabrics which are a 
mix of cotton and synthetic fibers, the historical pattera^o longer holds. The 
projections of rbwscalers into the future must, therefore, take into account those 
factors which may dampen or even reverse the historical trend. Wherever available, 
such information is utilized in the rowscaler forecasts. 

The heart of DIFS is the Input-Output Model This component combines projections 
of final demands and rowscalers with detailed estimates of the structure of 
interindustry relationships to estimate total production (output) by each of 403 
industries. The 160 final demand components and 50 defense final demands are first 
disaggregated to the 403 sector level using a matrfac of bridge coefficients. These 
coefficients serve to distribute total expenditures in a given final demand category 
to each industry that supplies goods and services to that final demand category. 
Once these final demands at the sectoral level are established, the input output 
model estimates total production by each of the 400 industries simultaneously, as a 
function of the sales by each industry to all other industries (using the interindustry 
sales coefficients adjusted by the rowscalers from the coefficient projection model) 
plus each industry's sales to 'final demand. Hence, the input-output model accounts 
for both the sales of finished goods to final consumers, and the sales of raw 



materials and ^mi-finished goods to industries which in turn produce Hnished goods 
for sale to Hnal (K)nsumer& 

Estimates by the Input-Output Model are expressed in constant, 1972 dollars. These 
estimates are translated into current dollar estimates using price projections by the 
Price Model. The constant dollar estimates are also used as input to the 
employment model. ^ 

The Employment Model includes a labor demand and supply function for each of the 
403 industfies. These are used to forecast sectoral Employment In general, the 
equations or the Employment Model include ^ctoral real wages (sector nominal 
wage divided by sector Output price), a measure of capital stodc (cx* capacity 
utilization), full-employment output (vised as a proxy for economy-wide changes in 
technology), and a cyclical variable, such as the ratio of real GNP t6 its level in 

1972. The Employment Model takes into account changes in productivity at the 

♦ 

individual industry leveL. ~ ' : zr:i " ir; 

In Summary, tlu^ Interindustry Model is actually a system of models that are solved 
in succession to yield 403 sectoral outputs in constant and current dollars, and 403 
employment levels. The solution procedure involves the following steps:. 

<^ Devebp defense spending assumptions in the Defense Interface Model. 

o Solve the DRI Macro Model for a given scenario. 

o Generate a companion Cost Forecasting Model solution. 

o Solve the Interindustry Price Model to generate 403 sectoral^prices. 

o Solve the macro-l/0 linkage model to generate 160 final demand compo- 
nents and 50 defense final demand components. 

o Solve the coefficient projection model to generate changes in technical 
coefficents. ^ 

o Solve the final demand equations to generate 403 sector final demand 
V levels. 

Solve the output equations to yeild 403 sectoral output levels (cqnstant ' 
dollars). 

Solve for output for defense. 

Multiply sectoral prices by constant dollar output levels to calculate 
nominal output levels. 




44 



52 



o Sohre the Empli^mertt Model to generate a set of seetoral employment 
levels. 

o Solve for employ^ment for defense. 
TheNationalOccupationby Industry Model 

The national Occupation by m.stn Model uses employment '-^f^ 
Defense Interindastry Model and the Bure». of Labor Stafsfcs' Occupafonal 
Employment Statfetics (OES) ^rvey data to arrive at unique f 
tional employment levels nationaUy. The OES data have been aggregated by DRl to 
reflect the employment of 163 occupation, in 82 industries. The latter are 
aggregations of the 400 industries in the Defense Interindistry Forecasfng Model. 
Z .Itional Occupation by Industry Model generates forecasts b, moving base year 
„f ..ctoral employment ofwagejad salary workers forward m t,me 

Kesalti,^ totalemployment estimate, for each in*,stry. are then dis^ibuted among 
occupatTons in eak industry usi^ shares Implied by the CIS data. The results are 
' then aggregated loss the industries to arrive at estimates of total employment o 
^e fd^lary Imers by occupation. Estimates of total occupational employmen 
are obtained by scaling estimates of total employment of wage and salary ean,e^ 
according to the ratios of wage and salary earners to total workers by occupafon .n 
1980. That is, the 1980 ratios are kept constant over time. 

Regionalization 

Estimates of employment by occupation in each state*nd in each of 70 SMSA^ are 
Obtained by combini-B forecasts of national empjoyment by occupafon from the 
National Occupation by Industry Model, f<.ecasts of national outputs and emp oy- 
ment from the Defense Interindustry Model, and state projections of employment by 
:^Jy from DKPs Regional ^formation Service (RISX Estimates of d.ecjand 
inairecl output and employment for defense are explicitly considered w.thm the 
regionalization methodology. 
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• The following categories pf economic activity and their distributions among 82 
^ supptying industries are adcjressed: „ 

Total Production* ^ 
Nondefense Production ^ , ' 

Production for Defense - ^ ^ 

Direct Purchases for Defense 
! IfliBtary Personnel / 
Operations & Maintenance 
Procurement* r 

Aircraft > 
Missiles ^ 
Weapons and Tr^ked Vehicles 
Ships and Conversipns 
Other , 
Research, Development, Test gmd Evaluation* 
Military Constructioi^ ^ 
Indirect Requirements for Defense* 

Each category of direct purchases for defense is regionalized using slightly different 
approaches as described ^felow. However, estimates of irtdirect requirementis for 
defense, nondefense production and total production are obtained using a "shifts- 
share" methodology. This methodology works as follows: 

Base year (1979) estimates o/ total employment by each industry in each state and 
SMSA were obtained from Department of Commerce County Business Patterns data. 
These estimates ^ere converted into shares of national employment by leach 
industry to serve as $ startii^ point for sharing out national estimates of 
employment and production. Since the 1979 shares are by no means constant over 
time (viz. out migration of industry from the "frost belt" to the "sun belt'% the 
^ shares are shifted over time using state-level fwecasts of employment by each of 27 
industries from DRI*s Regional Information Service (RIS) model 

The RliS mo^l provides estimates of state level employment by 2-difeit SIC using 
economtric equations that take into account economic factors specific to each 
. state. The 1979 state-level employment shares for each of 82 industries are shifted 
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on the basis of the change in the state-level shares of each industry's 2-digit 
"parent" industry as implied by the RIS forecasts. 

Since the resulting estimates at the state-level, when summed across states to. the 
national level do not equal the starting values of national employment and produc- 
tion, the initial state level estimates (and those of the S MSA's included within each 
state) aretscaled by the ratios of the startir^ national estimates to the corre^ond- 
ing sums of the initial state level estimates. . 

Estimates of total production and employment are regionalized first, using the shift- 
share methodology. The resulting estimates then serve as controls for the 
component parts of industry totals (ue., nondefense production, total requirements 
for defense, and direct and indirect purchases for defense). For example, the 
County Business Patterns data show then 17.7 percent of total 1979 employment by 
the Radio and TV communication equipment industry was employed in the state of 
California. The RIS estimates suggest that this share shifted ^.8 percent between 
1979 and 1981, and the DIFS Interindustry Model estimates national production by- 
this industry at $28.7 billion (in 1972 dollars). Hence, the initial 1981 estimate, for 
California was calculated as $28.7 x .177 x 1.058=$5.37 billion. This estimate was 
revised downward to $5.3 billion in the scaling procedure. 

The shift-share algorithm is also used to regionalize nondefense production. ThQ 
DIFS model provides estimates of nondefense production nationally (i.e., total 
production minus total requirements for defense), and the County Business Patterns 
and RIS data serve to distribute these estimates to the state and SMSA level 
Similarly, DIFS estimates of indirect requirements for defense nationally (Le., total 
requirements for defense minus direct purchases for defense) are initially obtained 
using the shift-share algorithm and then scaled to conform with national-control 
totals. 

The components of direct purchases for defense are regionalized as follows: 

o 

. Military Personnel i 
Over 85 percent of expenditures from military personnel accounts are for wages and 
salaries paid to uniformed personnel State-level disaggregation of national 
estimates of compensation is achieved using data provided by the Office of the 



Secretary of Defense. OSD provided estimates of miitary. and civilian pay by state. 
The most current estimates available are for 1981. The 1981 military pay estimates 
were converted into state shares of national military pay for use in estimating 
future state level military pay. The residual 15 percent of expenditures from 
military personnel afe for first issue uniforms, transportation of persons and things, 
and miscellaneous services. These estimates are regionalized using the shift-share 
methodology. For example, total expenditures for transportation and warehousing 
from military personnel accounts in 1981 is estimated by DIPS at' $972 million (in 
1972 dollars). The County Business Patterns data shows that 11.46 percent of the 
employment in this industry was located in California in 1979. The RIS model 
projects a shift of 0.8 percent in this share^ between 1979 and 1981. Therefore, 
California's share of expent^itures for transportation and warehousing from military 
personnel accents in 1981 is estimated as $972 x .1455 x 1.008 = $112 million. 
California's share of military pay in 1981 is given as 15.7 percent, and, total military 
pay in is estimated by DIFS at $14.9 billion (in 1972 dollars). Therefore, 
military pay in California is estimated as $14.9 x .157 = $2.4 billio|. 

Retired Pay . 

Retired pay is regionalized in the same way as military personnel compensation. 
That is, state-level estimates of retired pay in 1981 were converted. into shares of 
national retired pay for use in forecasting future state-level retired pay. Cali- 
fornia's share of retired pay measured 15 percent in 1981. Retired pay nationally 
was $5.7 Billion.. Therefore, 1981 retired pay in California is estimated as $5.7 x .15 
= $.86 Billion. 

Operation's and Maintenance 

The Department of Defense, Washington Headquarters Services publishes "Prime 
Contract Av/ards by Region and State," which provides estimates of prime contract 
awards in each of 25 categories, including subsistence, services, petroleum, other 
fuek, production equipment, etc. these estimates were used to develop state-level 
shares of operations and maintenance expenditures by industry in 198i. These 
shares are used to estimate future operations and maintenance expenditures by 
industry and state. • 



Operation and maintenance accounts provide for wages and salaries of civilian 
personnel These expenditures are regionalized using 1981 state shares of civilian 

pay- 

An estimated $524 million from O&M accounts was spent on refined petroleum 
products in 1981. The state of California received 12.9 percent of prime contract 
awards for petroleum products during 1981. Therefore, CaHfornia's share of O&M 
expenditures for petroleum refining is estimated as $524 x .129 = $68 Million. 
California's civilian defense personnel received 14.9 percent of civilian pay in 1981. 
Total civilian pay from O&M accounts amounted to $8.34 biUion. Therefore 
California received $8.34 x .149=$1.24 BiUion. 

Procurement 

State level estimates of direct purchases from procurement accounts were obtained 
from detailed prime contract awards data compiled by DMS. These data provide 
state (and sub-state) level estimates of prime contract awards for procurement 
items, by contract value and by Federal Stock Codes. A' concordance between 
Federal Stock Codes and Standard Industrial Classification Codes was developed by 
DRI to facilitate the linkage between direct purchases and the SICHjased DIFS 
framework. State level shares were calculated to be a constant equal to the 
average of awards to an industrial sector by state of SMSA for the period 1979-81 
divided by national awards to that industry. As in the case of operations and 
maintenance shares, the procurement shares were held constant over time for the. 
purpose of initial forecasts, but could be modified to conduct parametric analyses. 
Some compensation of civilian personnel comes from procurement accounts. State- 
level estimates for this category of expenditure are obtained using the same process 
used for compensation from O&M accounts 

Nationally, the Department of Defense spent $3.6 billion from procurement ac- 
counts on aircraft and parts. The CMS data for 1979, 1980 and 1981 shows that 
CaKfornia received about 8.2 percent of prime contract, awards for aircraft and 
parts. Initial estimates of aircraft and parts purchased from California in 1981 
totalled $3.6 x .082 = $0,296 Billion. These estimates were subsequently revised 
upward to $0,371 billion as a consequence of the cycling procedure described earlier. 
Nationally, $280 million in civilian pay came from procurement accounts in 1981. 
Recalling California's civilian pay share at 14.9 percent, civilian personnel in 
California received $280 x .149 = $41.7 Billion. ^ 



Research. Pevelopment Test, and Evaluation 



V 



The DMS data also provides estimates of the total value of prime contracts for 
research and development by state and sub state. These data are used to distribute 
the national estimates of defense expenditures for Research, Development, Test and 
Evaluation (RDT&E), Industrial detail is obtained by combining national estimates 
of the distribution of RDT&E by industry with employment shares for the relevant 
^ industries in each state. That is, the RDT&E expenditures are regionalized with 
regard to the existence of R&D supplying industriesMn each state. If* the County 
Business Patterns data indicates no employment in a given industry in a given state, 
then no^RDT&E expenditures are distributed to that in<^ustry in that state even if 
the industry supports RDT&E nationally. Compensation of civilian personnel from 
RDT&E accounts is regionalized the same way as compensation of civilian personnel 
from O&M and procurement 



The DMS data shows that California received 28.6 percent of prime contract awards 
for research, development, test and evaluation over the period 1979 to 1981. The 
aircraft and parts industry received $346 million in RDT&E funding in 1981, An 
initial estimte of 1987 aircraft RDT&E funding in California was found as $346 x 
.286 = $99 Million. This estimate was revised upward to $12.7 million as a result of 
the scaling procedure. Total civilian pay from RDT&E accounts was $631 million in 
1981. California received 14.9 percent, or $94 millioa 

Military Construction 

Data on prime contract awards for military constructin are used to distribute this 
final category of direct defense expenditure. These data were provided b^ the 
Department of Defense, Washington Headquartrs Service. Industry detail by state is 
developed using the same approach used to distribute RDT&E. Compensation of 
civilian personnel from military construction accounts is regionalized the same way 
as compensation of civilian personnel from other accounts. Total direct require- 
ments by state are estimated by adding up estimates for each of the 6 components 
of direct purchases. 

Prime contract awards data from the Department of Defense show that California 
received 13.8 percent of all prime contracts for military cons^truction ifg||981. The 
construction industry received $965 billion from military construction accounts 
California received $965 x .138 =$133 billion. Of the $187 million received by 
•civilian personnel from military construction acc6unts,r personnel in California 
received $287 x .149 = $43 Million. / o 
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The state and SMSA estimates of empbymentby industry and each category above 
are merged with national estimates of occupational employment by industry to 
arrive at regional estimates of occupational employment That is, it is assumed that 
the distribution of occupational employment within a given industry and state or 
SMSA is the same as the distribution of occupational employment within* the 
industry nationally. This limitation wiU be corrected with future development of 
ROPES during Which occupational employment data specific to each state will be 
used. Total employment by occupation in each region is estimated by summing 
across industries within the region and then scaling using national wage and salary 
workers to total ratios as is done at the national level. 
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Section IV: Sample Forecast Details 

o U,S. Totals 
o California 
o Los Angeles 
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CONSTPtiCTlOK CRAFTS »*OH*tPS» NEC 
MECHANICS, REP»IMEPSHNSTALLEPS 

41RCPAPT MECHANICS 

AUTO hECMA»i1CS*REPAIPERS 

DATA PH0CESSIN6 h»CHINE MECHANICS 

DIESEL MECHANIC? 

ELft, INSTOU-ENTITOOL PEPAIRERS 

ELECTRIC MOTOR REPAIRERS 

ENRli^EERINi; EUUIPMENT REPAIRERS 

INSTRUMENT REPAIRERS 

K»INT, nECHtPEP*IREM8 BEN UTIL 

MARINE MECHANICS'REPAIRERS 

MitL"«IGHTS 

TELEPHONE lNST»LLERStREPAIRE»8 
MECHANICS REPAI5EP5 INSTALL, NEC 
MFTaLmOPMng CKafTS norkeRS 
P01LE»H*KER» 
FORCING PRESS ORERATORS 
HE»T TR£»TFRS,AmNEALERS#TEMPERERS 
LAYOUT H*RKER3» METAL 
MiCH, TOOL SETTPH3, METALMOHKInC 
MACHINISTS 
MOLOEHSf METAL 

HOLOEt-S* «ENCH^FLOO% 

HOL^El'S* MACHINE 
F»TTER*-H»>«E><S» METAL 
^Ui^'CH PRFSS SETTERS* METAL 
8HEET»MEtAL. wURKtRStTlNSMlTHS 
TOnLRUlE H»<Ert» 

PtTALMt'JKlNiG' C«*FT HORKERS NEC 



DEFENSE TOTAL DEFENSE 



6R0WTH 



172,7 
50,5 
26,3 
•5,« 
1,6 
1,3 
0,a 

23, « 
70,9 

76, P 
15, B 
3,3 
2,« 
0,1 
o,a 

9,7 

20,3 
1,9 
«,1 
0.6 
0,9 
0,2 
0,1 
0,3 

o,a 

5,1 

.0,1 
0,7 
1,5 
0,5 
9,7 
0,2 
0.1 
' 0.3 
fl,3 
r»,9 

0,2 
0,1 
A.l 
0.1 
0,2 
2.0 
?.t 
0,1 



1U.7 
39^.9 
3*602.6 
960.8 
752.1 
1*929.7 
26.3 
20.6 
5,7 
432.9 
1*070.5 
1*1«1.3 
316.0 
53.6 
01.0 
0.6 
7.9 
212,0 
393,6 
.10.9 
109.9 
12.3 
18.5 
1.2 
2.3 
6,9 
3.1 
92.5 

1.1 
7,0 
32.7 
90.8 
68.5 
0.3 
0.9 
2.2 
2.2 
5.9 
26,9 
2.0 
0,8 
1.2 
0.7 

!,"» 
22.8 
15.0 

0.8 



10.6 
37,7 
252.5 
70,1 
37,5 

"ki 

2,3 
0,6 
35,5 
102.6 
11«.3 
25.1 
5.2 
3,7 
0.1 

0. 6 
15.0 
30.0 

3,1 
5i5 

1. r 

1.2 
0.3 
0,2 
0,5 
0,6 
7,7 
0,1 
1,0 
2,0 
6,6 
15,0 
0,3 
0,2 
0.5 
0.5 
1,5 
0,5 
0,3 
0.1 
0,2 
0,2 
0,3 
3.3 
3.5 
0.1 



TOTAL 

133.5 
•75,0 
4*256,1 
1*112,6 
675,0 
2*26P,i 
38,0 
30 »5 
7i* 
51«,» 
1*710,3 
1*350.7 
362,9 
60,8 
47,2 
0,6 
8,6 
203,6 
0*1,7 
13,0 
129,9 
19.0 

21.5 
1,5 
3,1 
7,9 

3,5 
105.6 

1,2 
8,3 
38,1 
108.8 
100.5 
0,6 
1,0 
2.5 
2.5 
6,9 

30,9 

2,6 
0,8 
1.3 
0,9 
2,2 
25,9 
17,0 
0.9 



DEFENSE 






2,5 


7*0 


3,1 




2.6 




2,5 




2,6 




2*7 




6.3 


10*3 


6.8 




8,7 


7,2 


S»l 


6.3 


2.6 


7^5 


2.3 


8,0 


2*3 


7,i 


2.1 


7,8 


2»« 


8.5 


0,7 


8,0 


1,« 


6,1 


2,3 




2,7 


•,s 


3,5 


6,3 


2,6 


11,8 


7,5 


6,2 


2,6 


• •,5 


3.9 






6.7 


2,1 


7.9 


2,0 


7,0 


2.2 


0.2 


1.2 


7.8 


2,0 




2,6 


6,0 


2,3 


8,0 


2,1 


6,3 


1.2 


8.1 


2,2 


8,0 


2,0 


8,3 


1,8 


8.3 


2,7 


7,6 


2,3 


0.2 


1.2 


7.9 


1,3 


8.8 


1,6 


8.0 


2.7 


6,0 


2.0 


8.3 


2.1 


8,1 


2.1 


6,0 


l.» 



ERIC 



58 



66 



I 



RC6I0»<AL OCCUi»ATION ^LAMNING AND EVALUATION SYSTEM 
rOKECAST OF E«PLOrHt»iT «IV OCC^'^'ATIOW IN CALIFORNIA 

(Thousands of wessons except as noted) . 



OCCUPATION 

PRINTING TRADES C«aFT WORKERS 
OTHE« CRAFTIRELATEO kORkeRS 

HLME Cellar- i^OR^'ER SUPERVISORS 

HEAVY fmilPMFNT OPERATORS 

INSPECTORS 

LENS CR1*.6ERS 

PATTERN*iak^.RS# itfUOD 

SHJPFITTFR8 

«HIP ENGINEERS 

TEfiTERS 

CRAFTIPELATED WORKERS, NEC 
OPERATIVES 

A8Sr*«9LERS 
AIRCRAFT STRUCTtiREtSURFACE aSSEMB 
ELECTRlCALtELECTRONIC ASSE'^BLEfS 
ELECRO-'^ECHANICaL equip, ASSEMB, 
InMRU'^'E'^T MAKERStASSE^BLERS 
«<ACHINE ASSE'^aLE^S 
ASSEMBLERS, NEC 

NETAL^ORKING OPERATIVES 
nRTLL RRESStBORjNC MACM, OPER, 
ELECTRORLATORS 

GRJNOI^'GitAAHADlKG HACH, OPER, 
HEATERS, METAL 

LATHE MACHINE OPERATORS, METAL 
MACMINE TOOL OPc.RATORS, COMB, 
MACHINE TOOL OPPR-, NUMER, CONTROL 

Machine tool opp»ator5, tool room 

HlLLI^GiPLANlNG MACHINE operators 
POUREHS, mftAL 

ru^ER HKAKEiRENhING MACH, OP, 
PUNCM PRF9S OPERATORS, METAL 
WELDERSiFLAMr CUTTERS 
MCTALi'ORKiNG OPERATIVES NEC 
ALL PTHEf OPCPATjvtS 
COIL FINISMERS 
CUTTEhS, f^ACMlWF 

FILERS, nRlNOERs, RUFFERStCMlPPERS 

FURNACE OPFR,tTfeNDERS, EX, METAL 

I»1^'DISG OP^RaTOwS, NEC 

MIRERS, ELECTRfi-^lC 

OPERATIVES, ••EC 
lERVTCE WORW.FRS 
Fobn HERvlce WORKERS 
SElCCTE*^ ►HEALTH SERVICE MORKERS 
PRl>TECTIVF SERVICE wQRtvERS 
SERVICE *n»K£wS, NEC 





1967 


AVC». ANN, X 


CROtlTH 


DEFENSE 


TOT*L 


DEFENSE 


T07*i. 


OEI^ENSE 


TOtAfc, 


1.* 


».l 


2,2 


19.8 


5,7 


6*5 


29.3 


. 30.0,7 


05,2 


39«,7 


7.5 


2*1 : 


10,1 


120.5 


15,8 


137,2 


7,i 


a, 2 


1.2 


^2.5 


1.9 


35,0 


7,6 


1«5 


S.2 


53,2 


13.0 


• 1.9 


7,9 


^•5 


0.1 


1.1 


0.1 - 


1.0 


9.1 


5.T 


0.1 


0.5 


0.1 


0,6- 


6.8 


2«S 


o.s 


3,0 


0,0 


3,2 


8.7 


1,0 


0.1 


1.0 


0,1 


1.1 


3.9 


0,9 


2.2 


12. B 


3,7 


,15.6 


9;o 


3,3 




Its, a 


10,0 


i32.7 


*.7 




111.0 


1.378,5 


173,6 


1#555,1 


7.7 


2*0 


S6.6 


219,0 


*1.2 


266,6 


t.9 


S»3 


2.3 


5, ft 


3.6 


7,2 


6,1 


. 3,4 


7.9 


03,5 


13.5 


50,0 


9.2 


3,4 


1.0 


9.1 


2.7, 


11,2 


9,1 


3,4 


0,6 


3,6 


1.0 


5,0 


9,« 


4.4 


0.9 


9,0 


1.5 


10,0 


6,7 


2«« 


23.3 


107,7 


38, « 


17«,9 


6,9 


3,2 ' 


20.1 


163, a 


32,6 


168,6 


6.0 


2, a 


1.* 


12.0 


2,9 


, 10,6 


6,6 


2.T 


0,7 


5.2 


1.2 


6,0 


9,9 


3,i 


1.7 ■ 


12.5 


2.9 


10,6 


6,5 


2*9 


0.1 


0.5 


0.1 


0,6 


6,0 


l«A 


'2.5 


15.9 


3.8 


18,6 


6,5 


2.7 


2.0 


17.5 


3.9 


20,0 


6,5 


2.6 


1.2 


6.3 


1.9 


7,6 


6,7 


3,^ 


0.6 


3.B 


l.O 




6,3 


2.« 


1.9 


ft.o 


3.1 


'10,1 


6,3 


3,1 


0.1 


o.ft 


0.1 


0,9 


6,5 


liS 


o.a 


0.0 


0.7 


i.5 


6,5 


2,1 


i.«^ 


1*.7 


2.3 


18,7 


6,8 


I.^ 


5.1 


55,3 


8.0 


62.0 


7,9 


2.0 


o,a 


0.1 


0.7 


0.8 


9,6 


2,5 




996,1 


79, B 


1» 099,9 


4.5 


1.7 


0.2 


1.3 


0,0 


1.7 


11.2^^ 




0,1 


2.0 


0,1 


2.1 


3.9^ 


0,1 ' 


1.8 


12.9 


2.9 


15.0 


ft.S 


2.6 


0.3 


i^,b 


0.0 


0.8 


5.6, 


o,a 


0.9 


6.3 


l.T 


7,9 


10.2 




l.« 


5,3 


2.0 


7,1 


9,2 


«.o 


49,9 


95«,0 


71.8 


1.055. 0 


6,3 ; 


1.6 


69,6 


1.5?i.9 


92,6 


1#7»6,9 


5,9 




30,2 


7ou,a 


01, H 


' 605,3 


5,5 


2,1 


5.2 


106,3 


7,6 


200,7 


6.5 


5. a 


5.0 


B9,3 


8,0 


10U,0 


6.9 


2.6 


2U,«J 


503,9 


35,3 


636,9 


6.1 


2.7 



ERIC 



,59 



67 • 



DEFENSE tOTAL ^J>EFEnSE 
25,7 52?. 1 

^^no99. E«c€PT .... """ ' 



V. 



60 



68 * 



1S,« 

s.o 

0.2 
0.2 

1.1 



0 - 
il 



,1 
.1 
.1 



.-— ll<^.^ 

TOTAL. *L5. OCCUPATIONS 

CHEMICAL E«*(iI'«ttRS 
CIVIL ENGlNEErtS 

ill OTH£B ENGINEERS 
SCIENTISTS NEC 
CHEMISTS 

ENGlNEEBlNSt-SCJENCE TECMNiui 
. rLrcr/f^L.|LEC,.OJIC TECHNICIA^^S^ 

S'amJII: UCHNICIANS 
ri^'t^SiNGtSCUNCC TECH NEC 

health "oukers 
oentists , 

MOFESSlONAt NURSES 

rLri^r^'HErT^'-sfisiicALs 

OTHE» HEALTH -0«KER» 
TEChMCIanS NEC ENGINEERS 
Urr. r/RliSlH^-iHERICAU CONTROL 
Mi n^HZB TECHNICIANS NEC 

Jj:rrctrNr.ro?HrR".i^ojis»:oNALs 

IK^SUENTISTS NEC 

iLtHlsECONO SCnOUl TEACHt^S 

ItL O^ER TEAC.EKS -^^^^^^^3 



»VG. ANN, » GROWTH 

... — — 

DEFENSE TOTAL 

.— — 

7,1 2." 



2 

0 
I, 
0, 
0 
0 
0 
0 

0.2 
6.0 

1.3 
?.5 

0.2 

UO 

1.7 

«.« 

0. * 

1. *, 
0,7 

• 0.5 
2.1 
l.l 
o.a 

0,2 
O.tt 
1.8 
0,8 

1.0 
21.3 
0.1 
0.2 
5,9 
0,7 
3,0 
1.5 
3,'« 

n.7 

70,3 
21.2 
9,« 



51.7 

8.9 

1.1 

3.1 
15.2 
■ «.5 

8.3 

O.b 

5,9 

1.3 . 

o.fc 

1.1 

1.1 

1.3 
ttl.b 
10.7- 
15.2 

1.0 

3.1 

10, « 
Utt,7 
7.3 

«a.t 

1«».» 

55.7 

8,fc. 
3.5 

0,6 

3.t 

16,3 

«.•» 

.7,1 
357.0 

o.fc 
a." 

165,2 
1''.3 

101,7 
58," 
tta,l 

ittt,? 
1,25«,1 

ill.' 

257,1 



28,0 
9,7 
0,3 
0,3 
6,5 
1,8 
5.5 
0.5 
5,6 

I, 2, 
o,a 
0,2 

0,1, 
0,2 
0,tt 

II, 5 

2,1 
«,u 

0,tt 



1,7.1- 
2,7- 
«>,«> , 

o,a ^ 
2,5 

0,tt 
2,6 
1,0 
0,6 

0,5 

0,7 

5,5 

1,5 

2,0 
28,8 

0,1 

0,5 

5,6 

0,7, 

5,0 

1,8 

5,0 

17,7 
10i,0 

51, r 

ltt,0 



71, « 
ia,7 
1,3 
5,6 

2t,2 
5.8 

11,1 

0. 8 

12,5 
7,1 

1, » 

0. 8 

1,5 

1, « 
1,* 

52,8 

15.5 
20,0 

12,7 

■ 58,0 
2tt.l 

6tt,«» » 
10, » 
tt,2 
0.7 
5,7 
25,5 

12,2 
11,5 
575,2 
0.8 
5.«» 
1«5,5 
18,7 

81 ,<> 
05,5 

5t,l 
172,1 

l.ttO^,* 

562, « 
500,5 



10,1 
11,8 

7,8 

6 ,.6 
10,2 

9,5 

9,7 
11,1 

8,0 

7,« 
7,1 
8,7 
S,« 
*,9 
7,9 
8,9 

9,5 ^ 
8,7 
9,5 
8,1 

a, 9 

. 5»2 
5,9 

5,1 
5,0 
«,0 
7,5 
7,2 

8,2 

7,6 
11,7 

9,9 
13,1 

5,2 
lb, a 

5,9 
.0,7 

0,« 

. '\f. 
6.8 

7.1 
6.6 
6.6 
6.1 



5.5 

8.7 

5.6 

5.tt 

5.7 

«.« 

5.1 

5.9 

5,9 

5,2 

5,0 

5,5 

2,9 

5.1 
• 5.5 

tt,l 

5,7 

«,* 

0,0 
0,7 
5,5 
5,5 
tt,2 

5,9 
2,7 
2,5 
2,7 
. 2,8 
5,8 
5,1 
6.5 
5,0 

0,8 
. tt,6 

5,0 
-1,9 
-0,5 
•3,9 

. 1." 

. 2,5 
5,0 
2,7 
2,5 
2,6 



id 

ERIC 



61 



69 



I'Ot * I... 1.— — — 

*— ::::::: totIl oEFtMst tmal 

tXt'E'JSE TOTAL DEFEND TOTAL 



ClEKICal iOWKEBs 
COHPOTEBtPEHlP^-kBAt BliUlP..OPtK. 

SfcCPETAtflESWFFlCE -ACM. 0P5 N£C , 

CLERICAL H0»*Em6.nEC 
roAT TitiELATED hOwKEkS • 
'^;;UtStion CH.FTS *0«KEH8 • 

EtECT»ICIAN| 

rOhSTHutTION ChAFTS hOHREPS» NtC 
H|?«!«Ufe; «F«'*THE«5lIN5TALUEh8 

llhCHAFb MECHA-.ICS 

*ik0 HEtHANlCSlKEPAlBERS 

SiiWHOCESSIM. MACHINE HECHAKICS 

|littlNEE«l"C EQUIPMENT BtPAlRfcBS 
MINT, HECMiREPAl«ER3 CEN UTIU 
?JuPHS"NST.UERSmPAl|EHS 
IICHANICS REPAIRERS InSTAlI. NEC 
HETAt-ORKiNG CR»FT8 -OHKERS 
BOltEHHAKEHS 

fORClNC PRESS nPERATOkS 

HEAT TRE ATERSr»N»'EALE«S# TEMPEHER8 

tAtOUT M4RHEHS. ^nOKlNG 
HACH. TOOL SETTERS, METAL-ORKlNS 

HACHINISTS 

HOLDfcPS, HETAL 
P*TTERN>«AKERSi "tTAL 
Jt.NCH PRESS SEtTEmS. HtTAL 
SHtET-HPTAL *0."EBSITINSMITMS 
irtlL-ORKTNG CWAFT .OWKEH NEC 

PMH>.Tl''C TW»r>&3 CRAM "OWKfcHS 
ftiHfcR CH*FT*BEL»TED »0«*tHS 

^^JJuE cSJlah -0-keb suhe-visohs 

5t*Vt EJUIPHENT UPERATOKS ^ 
INSPkCTOrtS 

. CBaFTRwelaTED -•iRKfcHb, NEC 
OPERATIVES 
*!f«;:l'.M%rRUCTUR>tSU«F.Ct ASStMb 



0.7 
0.5 
0.2 

28.7 

SS.« 
b.B 
3 
9 
1 

a 

,5 
,S 
,*> 
,2 
.5 
.1 
.» 
.2 

.2 
.S 

.« 
.7 
5,0 



-^0 



1 



1 



13 



o«*, 



6*5,1 
8,7 
*.7 

2.0 
150. <» 
505.5 
2o0.0 
26.2 
6.1 
1.5 
0,« 
16,1 



I 
1 
2 
2 
5 
« 
1 

,4 
.1 
,0 
1.1 
0.1 
0.7 
a 
» 
3 
2 
,«» 

16.0 

1.7 



121 
5 
17 



0 
7 
7 
6 
3 
,« 
.» 
.8 
6 
3 
0 

26.6 



1. 

0, 
25. 

Ic 

10, 



26 



0 



7 

5 
4 

0.6 

?.» 
§.8 

0,5 

o.a 

0,7 
3,«» 
6,3 
0,2 
2,5 
0 
5 

17, t 



8a 

3u 



6 

5 

0 

73,1 
«.2 



30 
35H 



58,0 
1.2 
0.9 

0. 3 
15.1 
ai,7 

«».2 
2.1 

1. tt 
- 0.2 

5.5 
12, 
2 
2 
0 
0 

0. 

• 0. 
0. 
3. 
0. 

0. 

2, 
8. 
0, 
0, 
0 
0 
0 
2 
0 

0. 
0. 

1. 
1. 

0. 

0. 

20, 
7. 
0, 
6, 
1, 
« 
77 
26 
2 



1 
3 
tt 

4 
1 

,2 
,« 
.3 
,5 
.6 
.5 
.0 

.> 

.2 
.3 

3 
9 

? 

2 

,1 



1 



762.7 
12.8 
10. t 
2.7 

180. ^ 

sa«).7 

309.8 
S^.O 
7.1 
«.l 
0.5 
I'.tt 
l««.l 
7.1 

ea.» 

5,7 
7i« 
0,5 



1 
30 
1 

11 

30 
31 



1 



10 



1 

0 

1 

6 
6 

8 
> 
,5 
,5 
,0 
.8 

.1 
.5 
0.6 

0.« 
0.8 

«.e 
7.1 

0,1 . 
2.'» 

0 
0 

1.1 

20.6 
U.6 

" 35^1 - 
4231 ' 
90.0 
5.1 



99 
36 



6.7 

9.3 . 

«».8 

7.9 

7.2 

6,4 

7.5 

e.o 

7.9 
8.0 
8.1 

e.ft 

7.1 
8.8 
6.0 

llVl 

6.2 

9.1 
- 6.9 

8.0 

7.0 

7.8 

«.9 

6.5 

6.1 

6.7 . 

8.2 

9.1 
6.4 

8.2 

7.6 

6.1 

8.3 

6.3 

8.3 

6.0 

7.9 

5.1 

7.5 

7.3 

7.5 

7.8 

8.6 

6.8 . 

7.7 

8.6 



6.6 
7.1 
5.0 
3.0 

2.6 

2.9 
.3.« 

3.1 

3.« 

4i0 

5.5 

5,0 
3.6 , 
2.9 
7^8 

.2.' 

1.8 
, 2.5. 

3.? 

2. -7 
3.3 
2.6 
2.5^ 
2.9 
3.1 
2.6 
3.1 

3. « 
2.9 
2.9 
3.3 
3.1 
2.9 
3.3 
2.5 

2.8 
2.8 
3.5 
3i2 
«.l 
2.5 
2.8 
3,7 
5,7 



ERIC 



62 



70 



r 



, nrruPATION PLA^INInG ANO tVALt'ATION SYSTEM 

CT^OUSANUS OF Pf«S0N5 EXCEPT AS NOTED) 



1961 



^967 ANW, t 



OCCUPATION 

tt£CTWICAL4£L£CTWPNlC A5SEMBUHS 
EltCHO-^ECMANlcAL EWUIP. ASSEHb. 
tUSTKUHfNT HAHFMStASSENttLEHS 
MACHINE ASSEMIHiERS 
ASSEHHLfflS# NEr 
MtTAL-ORKlNa OPtKATIVtS 
0»lLt PRES5t»0RlNG MACH, OPEK, 
ELtCTrtOPLATOSS 

CPlNOlNGlAttttADlNG HAGH» OPtMt 
LATHE HACHINE a?t«ATORSf H£TAL 
NACHlNg TOOL OPtKATUHSr COMB, 
HACMIN£ TOOL OpER. NUh£H. CONTKOL 
SICMINE TOOL OPERATORS, TOOL «00h 
HlLLlNGtPLANlN^ HACHl*it OPERATORS 
PO*»E« aRAKElBE'.OlNG HACH. OP. 
PUUCM PRtSS'OP^RATORSr ^ETaL 
iiEU0E«8^FLAM£CuTT£»S 
MtTALi-ORKiNG OPERATIVES NEC 
ALL OTHER OPERATIVES 

FUKN4CE OPER.lTtNOERS, tX. MtTAL, 
»il«<OINC OP£R*ToHS» NEC 
»,I««S, ELECTHqNIC 
OPeR*TlvES»- nEC 
SFKVlCE W0HKER8 

poov SERVICE -nM«t«a 

. SEIECUO HEALTH SE«¥lCt -uHrEHS 
PfinTECTlvE SEHViCit »«ORkE«S 
SEPVICE wORKEHS, NEC 
U*BO«S, e»CEPT 



OEFEMSE TOLL OtFtNSE TOTAL OEFENSt TOTAL 



3.0 
0.7 
0.2 

o.s 

ID. 4 
10,7 
l.O 

0. 3 
1.1 

1. « 
1.3 
0.6 

o.a 
1.2 

0.3 

0.7 
2.2 
0.2 
22.3 
0.1 
1.1 
0.1 
0.3 

20.1^ 
2«.3 
10.2 
2.1 
2.2 

10.1 



13.2 

3.3 

1.2 

3.7 
«7,0 
60,9 

5. a 
2.2 
S,B 

7.8 
K.O 

.2,8 
1.8 
8.3 

1.3 
5.8 
1«.5 
0.9 
22a. I 
O.a 

5.« 
1.0 
1.8 
1.8 
213.9 

sa*).3 

252.1 

60,2. 
, 30.7 
203.3 
122.3 



-.0 
-.3 
1.6 
>.5 



5.0 

1.2 

0.3 

O.B 
17, 
17, 

1, 

0. 

1.7 

2.3 

2.1 

1.1 

0. 6 

1. « 

O.a 
1.1 

3.6 
0.3 

32.9 
0.1 
1.7- 
0.2 
0.5 
O.B 

29.4 

sa.o 
13.9 
3.0 
3.2 
13.9 

ia.6 



16,6 

a.l 

1.6 

a.« 

58.8 
72,«»° 
6,« 
2.6 
6.9 
9.3 
9.5 
3,8 
2.2 
5.3 
1.5 
6.6 
17.2 

1. » 
260.5 

0.5 
b.l 
1.1 
2.2 

2. a 
208.1 
63B,<t 
285.9 

BO. 2 
3fc.O 
236.8 
141 .3 



B.9 


3.«> 


B.B 


3,8 


9.3 


0.4 


B.7 


2,7 


B.6 


3.7 


8. a 


2.9 


»'i.5 


3.0 


9.2 


2.* 


B.4 


2.8 


8.4 . 


2,9 


B'.S 


2.8 


8.5 


3.4 


•8.2 


3.0 


B.2 


3.4 


8.6 


3,2 


8.3 


2.3 


B.S 


3.0 


8.9 


3.7 


6,75^ 


2,5 


11.0 


8,4 




3.0 




1.8 


9.7 


4.0 


9.0 


4.7 


6.5 


2.5 


S.B 


2.6 


5.4 


2.1 


6.0 


0.9 


6.9 


2.7 


5.9 


2.5 


6. a 


2.4 
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